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ABSTRACT
Fahad H. ASHRI
SIX SIGMA IMPLEMENTATION 
IN MIDDLE EAST ORGANISATIONS
An Empirical Study
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Challenges, Critical success factors (CSFs), Satisfaction, Saudi Arabia, Egypt, 
United Arab Emirates (UAE).
In the last decade, the rapid economic development in the Middle East has encouraged 
organisations to implement modem quality management and strategic initiatives such as Six 
Sigma to ensure continuous improvement and achieved excellence. Six Sigma is a 
comprehensive business strategic quality programme and a systematic process improvement 
methodology for achieving, sustaining and maximising business success. The proper 
implementation of Six Sigma leads to breakthrough in profitability through ensuring 
quantum gains in product/service quality, customer satisfaction and productivity.
This research presents an empirical exploratory and comparative study that aims and 
attempts to bridge the gap in the existing literature of Six Sigma by investigating the current 
implementation status of Six Sigma in organisations of three Middle East countries (namely, 
Saudi Arabia, Egypt and United Arab Emirates (UAE)). The reasons/benefits that encourage 
Middle East organisations to implement Six Sigma projects, the challenges commonly faced 
during implementation, the critical success factors (CSFs) for effective implementation and 
the organisations’ satisfaction with the implementation are investigated.
The key issues of Six Sigma implementation and their criticality relating to the 
experience of the implementing process of Six Sigma projects are explored through an 
extensive review o f the relevant literature. The data were collected from a combination of 
quantitative (232 questionnaires) and qualitative (74 semi-structured interviews) 
methodologies. The research covered 44 organisations from manufacturing and services 
sectors and large, small, and medium enterprises (SME) sizes, which have implemented or 
were implementing Six Sigma projects in the selected countries at the time of study.
The study findings identified 15 significant reasons/benefits which encourages Middle 
East organisations to implement Six Sigma projects, 13 major challenges commonly faced 
during implementation, 19 CSFs for effective implementation and level of the organisations’ 
satisfaction with the implementation. Based on the research findings, a generic model for 
successful and effective implementation of Six Sigma in Middle East organisations is 
developed and proposed.
The research concludes that Six Sigma implementation in Middle East organisations still 
in early stage, most organisations have outstanding opportunities to implement the Six Sigma 
project successfully and effectively with tangible and intangible benefits. In addition, all the 
responding organisations, which are actively implementing Six Sigma programme, 
regardless of their countries, sectors and sizes are highly satisfied with the implementation 
results. However, the research output highlights that an improvement culture must be 
developed and promoted throughout the organisation to ensure long-term benefit and 
sustainable success. Furthermore, the research makes recommendations on development of 
an implementation strategy in Middle East organisations. Finally, a number of suggestions 
are made for future research.
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GLOSSARY OF SIX SIGM A TERM S
A number o f key terms are useful in the present study:
Best Practice (BP)\ A way or method of accomplishing a business function or process that is 
considered to be superior to all other known methods. A lesson learned from one area 
of a business that can be passed on to another area of the business or between 
businesses (ASQ, 2003; Berger, 2003).
Black Belt (BB): Specific Six Sigma term to describe team leader and one who has achieved 
an accredited BB qualification through an appropriate training course. Six Sigma team 
leader responsible for implementing Six Sigma process improvement projects 
(DMAIC or DFSS) within the business that influence customer satisfaction and/or 
productivity growth. Purpose is to increase customer satisfaction levels and business 
productivity. Knowledgeable and skilled in use of Six Sigma methodology and tools, 
is a full-time Six Sigma team leader solving problems under the direction of a Six 
Sigma Champion. Trained in methodology to solve product and process defects 
project by project with financially beneficial results (ASQ, 2003). Does Six Sigma 
analyses and works with others (often teams) to put improvements in place. A highly 
skilled Six Sigma expert who has completed four weeks of classroom learning of the 
Six Sigma DMAIC methodology and, over four to six months, demonstrated mastery 
of the tools through completion of a major process improvement project, analytical 
problem solving and change management methods. Knows how to define and 
successfully launch a project, how to transition it from phase to phase and, finally, 
how to complete a project and evaluate its success. Adept at applying analytical tools 
to problem solving, and in utilising Six Sigma methodologies in an overall approach 
to process improvement. Often provides guidance and training to GBs and in turn, 
receives guidance and training from MBBs. BB training process is a robust 24-day 
programme spread over five months, during which, BB trainees take concepts learned 
during courses and apply them to real organisation projects. Full-time team leader 
responsible for implementing process improvement projects within the business to 
drive up customer satisfaction levels and business productivity. Massive investment in 
BB training is a key feature in all Six Sigma programmes (Pande et al. 2000; ASQ, 
2003).
Champion-, (called project sponsor in some organisations) Member of senior management 
and Six Sigma leader responsible for the guidance and direction of BBs. He/she 
recognises, defines, assigns and supports successful completion of Six Sigma projects; 
accountable for results of projects and business roadmap to achieve Six Sigma results 
within his/her span of control. Champions promote Six Sigma methodology 
throughout the organisation, especially in specific functional groups. They understand 
the discipline and tools of Six Sigma, select projects, establish measurable objectives, 
serve as coach and mentor, remove barriers and dedicate resources in support of BBs. 
They monitor projects and measure savings realised. Responsible for identifying 
projects, allocating resources and ensuring proper training for leaders involved in Six 
Sigma implementations (ASQ, 2003). Champion training focuses on teaching 
deployment leaders how to properly identify Six Sigma projects, foresee potential 
project challenges and set realistic expectations that ultimately drive financial results. 
A business leader or senior manager who ensures resources are available for training 
and projects and is involved in project tollgate reviews; also, executive who supports 
and addresses Six Sigma organisational issues (ASQ, 2003). Provides guidance to 
project team and finds and negotiates resources and budget for the project. A fully
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trained business leader who promotes and leads deployment of Six Sigma in a 
significant area of the business.
Cost o f Poor Quality (COPOh Costs associated with any activity not done right the first 
time. Financial qualification of any waste not integral to the product (ASQ, 2003).
Critical to Quality (CTO): Key measurable characteristics of product or process or system 
whose performance standards or specification limits must be met in order to satisfy 
the customer. They align improvement or design efforts with customer requirements. 
Element within a process with major influence on process quality and typically 
quality of a critical process, or it would be unlikely to be receiving Six Sigma 
attention. CTQ elements of a process significantly affect process output. Identifying 
these elements is vital to figuring out how to make improvements that can 
dramatically reduce costs and enhance quality (ASQ, 2003).
Culture: Beliefs, expectations and ways of operating, and behaviours that characterise the 
interactions of people in any organisation. It is about how things are done around an 
organisation. Culture evolves over a long period of time and often reflects beliefs and 
behaviours of top management. Because Six Sigma affects the way things are done, 
its successful implementation will require a change in culture that may be profound 
(Berger, 2003).
Customer: Anyone who uses or consumes output o f a process, whether internal or external to 
the providing organisation or provider. Someone for who work or a service is 
performed. The end user of a product is a customer o f the employees within an 
organisation that manufactures the product. There are also internal customers in an 
organisation. When an employee does work or performs a service for someone else in 
the organisation, the person receiving this work is a customer o f this employee. 
He/she is any recipient o f a product or service; also anyone who is affected by the 
product or service. A customer can be external or internal to the organisation. Paying 
customers are external (Berger, 2003).
Defect: Measurable characteristic of process or output not within the acceptable customer 
limits, i.e., not conforming to specifications. Failure to meet particular qualitative 
requirement imposed on a unit. Also, anything that not meeting the customer’s critical 
criteria and defects are sources of customer irritation. Defect is costly to both 
customers and manufacturers or service providers. Eliminating defects provides cost 
benefits. Defect is also an output of a process that fails to meet a defined specification 
or requirement. It is failing to deliver what the customer wants and is a vital and 
generic Six Sigma term for any failure in meeting customer expectation (internal and 
external customers): any failure within the delivery process (ASQ, 2003).
Defects ner M ’U’O" Opportunities fDPMO): Average number of defects per unit observed 
during an average production run divided by the number of opportunities to make a 
defect on the product under study during that run normalised to one million. When 
using the non-conformance rate calculation of DPMO one first needs to describe the 
opportunities for defects in the process (e.g. the number of components and solder 
joints when manufacturing printed circuit boards) (ASQ, 2003).
Dpsitm for Six Sicma fDFSS): Structured approach for designing product or service 
processes. DFSS is based on variations of the steps Define, Measure, Analyse, Design 
and Verify. DFSS is a systematic methodology using tools, training and 
measurements to enable design of products and processes that meet customer 
expectations and can be produced at Six Sigma quality levels. DFSS is the use of Six 
Sigma thinking, tools and methods applied to the design o f products and services to
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improve initial release performance, ongoing reliability and life-cycle cost. DFSS is 
commonly used in Six Sigma activities and communications and describes the method 
of using tools, training, measurements, and verification so that products and processes 
are designed at the outset to meet Six Sigma requirements. It is concerned with and 
emphasises the importance of using Six Sigma principles in product/process design, 
not just for remedial improvements - rather advocating that prevention is better than 
cure (ASQ, 2003).
DMAIC: DMAIC (pronounced Duh-May-Ick) is the process improvement methodology of 
Six Sigma and refers to a data-driven quality strategy for improving processes and is 
an integral part of the organisation’s Six Sigma quality initiative. DMAIC is a process 
for continued improvement, it is systematic, scientific and fact-based. It is a 
systematic closed-loop process for continued improvement that eliminates 
unproductive steps, focuses on new measurements and applies technology for 
improvement. DMAIC stands for five interconnected phases: Define, Measure, 
Analyse, Improve and Control, used to solve process and business problems through 
data and analytical methods. It is a Six Sigma roadmap. The DMAIC approach is 
designed to deal with processes generally well understood in organisations but which 
have not been rigorously analysed using numerical data, particularly financial data, to 
identify potential additional productivity improvements (ASQ, 2003).
Employees: Persons not authorised to command or influence others, nor involved in decision 
making for the overall management process. Employees report to the manager and are 
contractually required to obey the manager (Berger, 2003).
Green Belt (GB): Six Sigma team member who has received GB training and who works on 
Six Sigma projects under the guidance of a BB team leader. He/she has been trained 
in the improvement methodology of Six Sigma and will lead a process improvement 
or quality improvement team as part of his/her full-time job. He/she receives 
approximately two weeks of training in Six Sigma DMAIC methodology, analytical 
problem solving and change management methods in two intensive 5-day training 
sessions. Between sessions, students return to their organisations to apply the tools 
and processes of Six Sigma to their own projects. GBs apply Six Sigma techniques to 
their local area, performing smaller-scoped projects and providing support to BB 
projects. They have a demonstrated level of competence with Six Sigma philosophy, 
tools and techniques and are usually found in two roles: first, in the management 
ranks, where they learn Six Sigma and, second, in teams where they acquire 
competence to participate in Six Sigma projects (ASQ, 2003). GB has in-depth 
knowledge of the Six Sigma methodologies and is an integral member of the team. 
He/she plays an important role in executing Six Sigma projects on an organisational 
level and has a strong familiarity with existing organisation products and processes. 
He/she is adept at defining, staffing, presenting and gathering and using data to 
analyse Six Sigma projects. A GB is a person with working knowledge of Six Sigma 
methodology and tools, who has completed training and a project to drive high-impact 
business results (ASQ, 2003). GBs also work on improvement projects on a part-time 
basis. They have quantitative skills as well as leadership ability; they are fully-trained 
quality leaders responsible for Six Sigma strategy, training, mentoring, deployment 
and results and are business team leaders responsible for managing projects and 
implementing improvement in his/her organisation (ASQ, 2003).
Manager. A person authorised by formal or legitimate right to make decisions about the 
overall management process towards the accomplishment o f organisational goals 
(Bennis, 1997; Berger, 2003).
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Master Black Belt (MBB): Six Sigma quality expert who acts as a leader to drive change 
initiatives within an organisation. He/she has deep knowledge of the principles and 
processes of Six Sigma and design for Six Sigma. The MBB is qualified to teach other 
Six Sigma facilitators, Six Sigma BBs, GBs, YBs and Champions, the methodologies, 
tools and applications in all functions and levels of the organisation, and acts as a 
resource for applying statistical process control (SPC) to projects within processes 
(ASQ, 2003). MBB programme combines in-depth coursework with rigorous testing 
and a required demonstration of thought leadership through publication and teaching. 
He/she receives additional training beyond BB. A technical, go-to expert for technical 
and project issues in Six Sigma, a highly qualified Six Sigma practitioner, typically 
concerned with overseeing Six Sigma activities from an organisational perspective. A 
teacher and mentor of BBs, first and foremost a teacher providing support, reviewing 
projects and undertaking larger scale projects. Full-time position for Six Sigma 
quality expert responsible for strategic implementations within an organisation. Main 
responsibilities include training and mentoring of BBs and GBs, helping to prioritise, 
select and charter high-impact projects, maintaining integrity of Six Sigma 
measurements, improvements and tollgates, and developing, maintaining and revising 
Six Sigma training materials. After year-long project-based certification programme, 
MBBs are fully-trained quality leaders responsible for Six Sigma strategy, training, 
mentoring, deployment and results, as Six Sigma expert most highly skilled in 
methodologies of variation reduction. MBBs have progressed from BBs because of 
extensive experience with improvement projects, teaching and mentoring and good 
knowledge of more advanced improvement tools (ASQ, 2003).
Process: Method to make or do something that involves a number of steps. Process is a set of 
activities, materials and/or information flow that transforms a set of inputs into 
outputs for producing a product, providing a service or performing a task. And it is 
any repetitive action, whether in a transactional, manufacturing or services 
environment. Six Sigma methodology collects data on variations in outputs associated 
with each process, so that it can be improved and variations reduced (ASQ, 2003).
Sigma' Greek letter (a) used in statistics to represent standard deviation; an indicator of the 
degree of variation in a set of measurements or a process. It refers to the standard 
deviation of a population. Sigma, or standard deviation, is used as a scaling factor to 
convert upper and lower specification limits to Z. Therefore, a process with three 
standard deviations between its mean and a spec limit would have a Z value of 3 and 
would commonly be referred to as a 3 sigma process (ASQ, 2003).
Sivma Level or Sipma Quality Level: Quality calculated to describe the capability of a 
process to meet specification. Sigma levels (ASQ, 2003):
One Sigma = 691,500 per million units.
Two Sigma = 308,500 per million units.
Three Sigma = 66,810 per million units.
Four Sigma = 6,210 per million units.
Five Sigma = 233 per million units.
Six Sigma = 3.4 per million units.
Six Sisma: Simply, Six Sigma is a highly disciplined approach to decision making that helps 
people focus on improving processes to make them as near perfect as possible. The 
term ‘Six Sigma’ relates to the number of mathematical defects in a process. Six 
Sigma focuses on systematically eliminating the defects so it can get as close to ‘zero 
defects’ as possible. Done properly, Six Sigma ensures that internal processes are 
running at optimum efficiency. A proven and prescriptive set of analytical tools, 
project control techniques, reporting methods and management techniques that
XIX
Glossary
combine to form breakthrough improvements in problem solving and business 
performance. A statistical concept that measures a process in terms of defects - at the 
Six Sigma level, there are only 3.4 DPMO. Also a philosophy of managing that 
focuses on eliminating defects through practices that emphasise understanding, 
measuring and improving processes (ASQ, 2003). A term that emphasises the 
improvement of processes for the purpose of reducing variability and making general 
improvements. A vision of quality which equates with only 3.4 DPMO for each 
product or service transaction. It strives for perfection. A structured application of 
tools and techniques on a project basis, to achieve sustained strategic results and is a 
methodology that provides businesses with the tools to improve the capability of their 
business processes. This increase in performance and decrease in process variation 
leads to defect reduction and improvement in profits, employee morale and quality of 
product (ASQ, 2003). The term Six Sigma quality is generally used to indicate a 
process is well controlled (±6 sigma from centreline in a control chart). It is usually 
associated with Motorola, which named one of its key operational initiatives ‘Six 
Sigma quality’ (ASQ, 2003).
Six Sisma Leader. Individual who leads implementation of Six Sigma, coordinating all 
necessary activities and ensures optimal results are obtained and keeps everyone 
informed of progress (ASQ, 2003).
Variance: Change in process or business practice that may alter its expected outcome. A 
measure of deviation from the mean in a sample or population and is the square of the 
standard deviation (ASQ, 2003).
Variation-. Any quantifiable difference between a specified measurement or standard and the 
deviation from such measurement or standard in the output of a process. Variation in 
outputs can result from many causes in the functioning and management of processes. 
An important goal of process improvement is to reduce variation in outputs (ASQ, 
2003).
Voice o f the Customer (VOC): Describes the stated and unstated needs or requirements of the 
customer. The voice of the customer can be captured in a variety of ways: direct 
discussion or interviews, surveys, focus groups, customer specifications, observation, 
warranty data, field reports, complaint logs, etc.. VOC represents expressed and non- 
expressed needs, wants and desires of the recipient o f a process output, a product or a 
service; usually expressed as specifications, requirements or expectations. Customer 
feedback, both positive and negative, including likes, dislikes, problems and 
suggestions (ASQ, 2003).
Yellow Belt (YB): Typically has a basic knowledge of Six Sigma but does not lead projects 
on his/her own, as does a GB or BB. He/she receives approximately one week of 
training in Six Sigma problem solving and process optimisation methods. YBs 
participate in process management activities, in GB and BB projects and apply 
concepts to their work area and their job. YBs generally have some knowledge of Six 
Sigma but do not act as sole project leader. YBs participate in Six Sigma projects as 
subject matter experts, core team members and process map developers. Often 
involved in applying principles of Six Sigma to smaller process improvement projects 
within the framework of larger implementation (ASQ, 2003).
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CHAPTER 1
INTRODUCTION AND OVERVIEW OF RESEARCH
1.1 Introduction
This introductory chapter presents an introduction and an overview o f the whole 
thesis. First, it gives a background for the research and it summarises the research 
problems (research gap). Then, it presents research questions, research aim and 
objectives and research scope, respectively. In addition, it overviews the research 
design and methodology. Furthermore, it discusses the significance o f the research 
and outlines the thesis structure. Finally, it concludes with a chapter summary. Figure
1.1 shows the structure o f  the chapter.
z • CHAPTER 1: Introduction and Overview of Research
z • Introduction (Section 1.1)
• Research Background (Section 1.2)
• Research Problems (Research Gap) (Section 1.3)
z • Research Questions (Section 1.4)
• Research Aim and Objectives (Section 1.5)
z • Research Scope (Section 1.6)
ñ • Research Design and Methodology (Overview) (Section 1.7)
z • Research Significance (Section 1.8)
z
• Thesis Structure (Section 1.9)
• Chapter Summary (Section 1.10)
V
Figure 1.1: Structure o f Chapter 1
1.2 Research Background
Today, the current globalisation competitive marketplace and economic pressures 
have obliged organisations to be cost effective and responsive to customers’ needs 
and this has forced all businesses, regardless o f  sector or size, domestically and 
globally, to strive to obtain and sustain a competitive advantage. Many quality 
management, improvement and strategy initiatives have been proposed to improve 
the competitiveness o f businesses. Total Quality Management (TQM), Business
1
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Process Reengineering (BPR), Kaizen, Benchmarking, Balanced Scorecards, 
Business Excellence Models and other improvement programmes have been adopted. 
Six Sigma is another initiative which emerged as a quality management, 
improvement and strategy programme that has been extensively applied around the 
world. It aimed at achieving significant improvements in business performance by 
improving the quality o f  products and services, reducing costs and shortening lead 
times because high quality products and low operation costs are the essential ways 
that help organisations in surviving in the global market. It focuses on process 
improvement needed for organisational and cultural change, radical enhancement in 
organisational performance in quality and cost, education and training, customer 
needs and a team-based approach. It provides a rigorous and strategic approach to 
achieve organisational performance excellence through the effective use o f statistical 
and non-statistical tools and techniques (Breyfogle et al., 2001a; Antony, 2004b). In 
addition, as a process improvement methodology, it has become a strong reference 
for the industrial quality and the business management that can cut costs and 
eliminate defects from manufacturing and servicing processes (Antony and 
Fergusson, 2004).
Six Sigma is the newest comprehensive quality improvement and strategic 
programme which helps organisations increase both customer satisfaction and 
financial benefits in manufacturing, services-oriented, large organisations and small 
and medium-sized enterprises (SMEs) to achieve significant improvements in their 
market share, customer satisfaction, product reliability, service quality, etc., with 
impressive financial savings (Pyzdek, 1999; Harry and Schroeder, 2000; Snee, 
2000b; Breyfogle et al., 2001b; Tennant, 2002). It seeks to find and eliminate causes 
o f  defects or mistakes in business processes by focusing on outputs important to 
customers (Snee, 2000a; Antony and Fergusson, 2004).
Middle East industries, with no exception, are also faced with increasing domestic 
and international market competition. Recently, therefore, Middle East organisations 
have been focusing on the importance o f quality and have realised the need to 
improve business activities by continually improving quality, reconsidering 
inefficient and wasteful manufacturing products and providing services. In addition, 
in order to do that, they have identified the need to reduce cost and at the same time
2
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improve quality, efficiency, productivity and customer satisfaction in order to stay 
competitive. So, many Middle East organisations have an increased interest in Six 
Sigma implementation and many have gained the profits and advantages from this 
disciplined approach and addressed high quality standards, cost effectiveness, 
process efficiency and improvement and customer satisfaction.
1.3 R esearch Problem s (Research Gap)
Based on the previous research background and the extensive reviewing o f the 
existing literature o f  the Six Sigma initiative, the problems o f  this research can be 
summarised as follows:
■ More and more Middle East organisations o f  different sizes and from different 
sectors are implementing or beginning to implement a Six Sigma programme and 
many have gained profits and advantages from this disciplined approach, but they 
have not yet been investigated empirically.
■ The current literature review o f Six Sigma reveals that there are many 
shortcomings in what has been researched to date. It is evident that almost all o f 
the studies and research on Six Sigma implementation have been in developed 
countries such as the USA, Europe or Japan, and (to the knowledge o f the 
researcher) there has been no single study o f Six Sigma in developing countries, 
such as in the Middle East. In addition, most studies are based exclusively on a 
one country data set instead o f broader data.
■ To the researcher’s knowledge, no comprehensive or solid theoretical and 
empirical research has focused on the Six Sigma implementation in the Middle 
East organisations.
So there is an urgent need to carry out a systematic empirical research analysis o f Six 
Sigma implementation in the Middle East organisations, while taking into 
consideration that the Middle East is still a beginner in implementing quality 
processes in business and is in its infancy in this area. It will be more beneficial to 
expand the research to include a comparative study between the three Middle East 
countries (Saudi Arabia, Egypt and UAE) implementing the Six Sigma programme 
in order to get the greatest possible benefits and to transfer the techniques for doing 
business to the Middle East organisations. Thus, this study intends to bridge the gap
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in the literature. The researcher believes that it is therefore time to investigate Six 
Sigma implementation in the Middle East and learn from it.
1.4 Research Questions
Based on the statement o f  the research problems (research gap), this study intends to 
cover critical angles for the implementation o f Six Sigma in the Middle East and 
seeks to answer the following main research question (RQ):
RQ: How fa r  are the Middle East organisations from being Six Sigma ones?
Besides this main question, the following six research sub-questions (RQs) also arise 
to be answered:
RQ1: What is the current status o f Six Sigma implementation in the Middle East 
context?
RQ2: What are the reasons/benefits that encourage organisations to implement Six 
Sigma projects in the Middle East context?
RQ3: What are the challenges that might be commonly encountered during 
implementation o f Six Sigma projects in Middle East context?
RQ4: What are the critical success factors (CSFs) for the effective implementation 
o f Six Sigma projects in the Middle East context?
RQ5: What is the level o f organisations’ satisfaction with their implementation o f 
Six Sigma projects in the Middle East context?
RQ6: How could Six Sigma projects be implemented successfully and effectively 
in the Middle East context?
1.5 Research Aim and Objectives
The aim o f this empirical research is exploring and gaining a richer picture o f  the 
current status o f the implementation o f Six Sigma in Middle East organisations to 
identify a comprehensive set o f potential determinants influencing the successful 
implementation o f  a Six Sigma project. In addition, determining an answer to the 
research sub-questions and contributing to the body o f  knowledge in the Six Sigma 
field by With this aim in view, the specific objectives o f  the research (ROs) can be 
summarised as follows:
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1. In order to answer RQ1:
• R O l: To give a clear profile o f the organisations that have implemented or are 
implementing Six Sigma projects by determining the organisations’ locality 
(Saudi Arabia, Egypt or UAE), sector (manufacturing or services) and size - 
according to number o f employees (large organisation or SME).
■ R02: To give a clear profile o f the personnel responsible for Six Sigma 
implementation by determining their nationality (national or non-national), 
their organisational position (managerial or operational), their Six Sigma role 
(top management, Champion, MBB, BB, GB), time spent in the organisations, 
time as Six Sigma certified/qualified or familiar with it and number o f 
involvements in Six Sigma projects.
■ R 03: To give a clear profile o f the Six Sigma programme by determining 
when it was initiated, who was its primary responsible and what other quality 
initiatives had been implemented or were being implemented at the time o f 
initiation o f the programme.
■ R 04: To give a clear profile o f the Six Sigma implementation by determining 
the present status o f implementation, how many projects had been 
implemented so far in each organisation, the completion time in months of 
projects implemented, the percentage o f  employees involved in 
implementation, the level o f organisational resistance to the programme and 
the importance o f the use o f external consultants in the planning and 
implementation o f Six Sigma in the organisations.
2. In order to answer RQ2:
■ R 05: To determine and highlight the significant reasons/benefits that 
encourage organisations to implement Six Sigma projects in the Middle East.
3. In order to answer RQ3:
■ R 06: To determine and highlight the major challenges (difficulties and 
barriers) commonly encountered during the implementation o f Six Sigma 
projects in the Middle East organisations.
4. In order to answer RQ4:
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■ R07: To identify the CSFs that impact on the effective implementation o f Six 
Sigma in Middle East organisations.
5. In order to answer RQ5:
■ R08: To measure the organisations’ level o f  satisfaction with implementation 
o f Six Sigma in the Middle East context.
6. In order to answer RQ6:
■ R 09: To learn from best practices and to develop and propose a generic model 
for successful and effective implementation o f  Six Sigma in the Middle East. 
In addition, to make some recommendations to Middle East organisations for 
successful and effective Six Sigma implementation that include good reasons 
and full benefits from implementation, solutions to existing challenges o f 
implementation and recommendations for effective consideration o f CSFs o f 
Six Sigma.
1.6 Research Scope
This research covers manufacturing and services sectors and large, small, and 
medium enterprises (SME) sizes (44 organisations) which have implemented or are 
implementing Six Sigma projects in three countries o f  the Middle East (Saudi 
Arabia, Egypt and United Arab Emirates) at the time o f  study. Although Egypt is a 
North African country geographically, it can also be considered as a Middle East 
country, since it has the same or similar base o f infrastructure, culture, religion, 
values and management approach. The reason for choosing these three countries as 
the context o f  study is because o f their economic success and their implementing o f 
Six Sigma projects in the Middle East, in addition to their importance to the Middle 
East economy and their accessibility. Therefore, they would be a good point for 
research to compare and contrast findings from slightly different national cultures.
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1.7 Research Design and M ethodology (Overview)
To achieve the research objectives, suitable research methodology and research 
processes have been explored. This section overviews the research design and the 
methodologies used in the data collection and analysis, with full details o f the 
research methodology for this study discussed at length in Chapter 5. It has been 
argued that quantitative research is confirmatory and deductive in nature, whilst 
qualitative research is exploratory and inductive (Trochim, 2001); data from both can 
be used in a deductive methodology (Yin, 2003). So a methodological triangulation 
approach combining quantitative (survey questionnaire) and qualitative (semi­
structure interviews) methods, as used in this study, has been found to be a very 
useful method o f  data collection, as Denzin (1978) mentioned that they complement 
each other’s strengths and weaknesses.
In this study, the unit o f sample and analysis is the Six Sigma organisation and top 
management and Six Sigma certified/qualified personnel o f the Middle East 
organisations. Since the collected data in this study were not normally distributed, 
non-parametric tests were used. The SPSS (Statistical Package for Social Sciences) 
(version 16) is used for analysis.
Table 1.1 illustrates briefly the design and methodology o f  this research study. In 
addition, Figure 1.2 outlines the major steps o f the research process.
Table 1.1 : Research design and methodology
Research Design and Methodology
Research social fundamental Empirical
Research purposes Exploratory + Comparative
Research strategy Deductive (Theory-then-Research)
Research philosophy (paradigm) Mixed (Positivist + Interpretivist)
Research methodological approach Triangulation (Quantitative + Qualitative)
Data collection types Secondary + Primary
Data collection methods Questionnaire + Interview
Sampling type Non-probability: Purposive (judgement)
Sampling (analysis) units Six Sigma organisations and their Six Sigma certified/qualified people
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Figure 1.2: Major steps o f research process
1.8 Research Significance
The significance o f this study comes from the significance o f the topic itself which is 
worth studying for its importance to academics and practitioners (business people). 
The researcher decided to study Six Sigma implementation in the Middle East 
context because he expected to gain some advantages for the literature. The topic 
was deemed to be a good one, especially since Middle East organisations have 
recently shown interest in Six Sigma implementation. This research investigates 
empirically the current status o f implementation in the Middle East context in order 
to fill the gap in the current literature where development o f empirical research on 
Six Sigma has lagged behind its fast growing acceptance as a management 
philosophy for attaining organisational efficiency and effectiveness. The study 
attempts to bridge this gap.
The significance o f this research work can be summarised as follows:
■ It adds to the body o f knowledge and to literature in the Six Sigma field by filling 
a gap in the current literature on Six Sigma in the developing countries.
■ It is an original attempt, to the best o f the researcher’s knowledge, based on the 
literature review o f the subject, to investigate Six Sigma practices in the Middle 
East context.
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■ As the field o f  Six Sigma is still not well recognised in the Middle East, this 
study can be considered as a step towards providing a solid base for further 
research in this field and guidelines for practitioners in implementing Six Sigma 
in the Middle East.
■ It is considered as one o f  the first academic studies on Six Sigma in the Middle 
East, so this study would appear to be unique as well as examining new issues, 
and comparing and contrasting the efforts o f the organisations.
■ It explores and provides an empirical investigation o f the status o f Six Sigma in 
the Middle East organisations and identifies the essential elements o f its 
implementation including the reasons for them and their benefits, challenges 
faced and the CSFs in effective Six Sigma implementation.
■ It proposes a generic model for successful and effective implementation o f Six 
Sigma in the Middle East.
1.9 Thesis Structure
This thesis is conveniently structured in nine chapters (Figure 1.3), which are 
designed and developed to achieve its research objectives.
Figure 1.3: Thesis structure
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It can be divided into five main parts, excluding this chapter. Part 1 consists o f three 
interconnected chapters, Chapters 2, 3 and 4, aimed at presenting the overall Six 
Sigma literature review o f this study. Part 2 consists o f  one chapter, Chapter 5, which 
discusses the research design and methodology. Part 3 has two chapters, Chapters 6 
and 7, which discuss the quantitative and qualitative data analysis. Part 4 is 
comprised o f  Chapter 8 which focuses on the discussions o f findings and the 
proposed model o f  the empirical work o f the research. In Part 5, Chapter 9 presents 
the conclusions and recommendations o f the research. Each chapter begins with an 
introduction which briefly describes its contents and ends with a summary. In 
addition, as much as possible, the study is arranged in such a way that it allows 
readers to follow the process easily. Finally, the thesis has its bibliography and the 
eight appendices related to the study.
Chapter 1, Introduction and Overview o f  Research, is dedicated to presenting an 
introduction and an overview o f the whole thesis. First, it gives an introduction to the 
chapter. Then, it gives background for the research. Next, it outlines the research 
problems. In addition, it presents research questions, research aims and objectives 
and research scope, respectively. Also, it overviews the research design and 
methodology. Furthermore, it discusses the significance o f the research. Then, it 
outlines the thesis structure. Finally, it ends with a summary.
Chapter 2, Six Sigma Fundamentals, presents the first part o f  the literature review. 
This is a brief overview o f the relevant literature related to the Six Sigma 
fundamentals to build a theoretical foundation for the study. It includes what Six 
Sigma is (Six Sigma definitions), an overview o f Six Sigma origins and the Six 
Sigma aims, features and principles. Finally, it compares between the Six Sigma and 
other quality management systems.
Chapter 3, Six Sigma Implementation, presents the second part o f the literature 
review, starting with a brief overview o f the literature related to Six Sigma 
implementation. The Six Sigma organisational infrastructure (roles) is briefly 
outlined, then methodologies used in managing Six Sigma projects for both process 
improvement and new development projects. In addition, the common reasons for/ 
benefits o f implementing the Six Sigma are given, together with potential challenges
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in Six Sigma implementation. Finally, reasons for possible failure o f  Six Sigma 
implementation projects are presented.
Chapter 4, Critical Success Factors for Effective Six Sigma Implementation, presents 
the third part o f  the literature review. It deals with the CSFs which affect Six Sigma 
implementation and drive the success o f Six Sigma projects, based on a 
comprehensive analysis o f  the Six Sigma literature. It starts with what CSFs are and 
then it discusses the previous studies o f CSFs for Six Sigma implementation. Next, it 
reviews in detail the CSFs for effective Six Sigma implementation and best practices.
Chapter 5, Research Design and Methodology, presents detailed discussions on the 
research design and methodology issues that the researcher needs to deal with, based 
on the research objectives and literature review. It explains and discusses the 
research design and methodology used to accomplish the study objectives. It also 
explains the reasons for selecting methods for data collection and describes the 
design o f  data collection instruments. Also, it describes the justifications and 
interpretations for choosing the researcher’s specified approaches. The rationale for 
the chosen triangulation design is also highlighted. The pilot research study and the 
sampling method for the main study are discussed; then, specific steps used in data 
collection and data analysis. Finally, the research ethical issues are presented.
Chapter 6, Quantitative Data Analysis, concerns the quantitative data analysis o f the 
research survey questionnaire. It has two main parts. The first addresses the analysis 
o f  the demographic data o f the research that give information on the background 
characteristics o f  respondents and responding organisations surveyed. The second 
part focuses on analysis o f key issues o f Six Sigma implementation o f  data collected 
regarding the research questions and their objectives, which are the reasons for/ 
benefits o f Six Sigma implementation, the challenges o f implementation, the CSFs 
for implementation and the satisfaction with implementation in the Middle East.
Chapter 7, Qualitative Data Analysis, concerns the qualitative data analyses o f the 
research interviews. It has two main parts. The first addresses the analysis o f  the 
demographic data o f  the research that give information on the background 
characteristics o f  interviewees and their organisations. The second part focuses on
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and analyses key issues o f Six Sigma implementation o f the data collected regarding 
the research questions and their objectives, which are the reasons for/ benefits o f Six 
Sigma implementation, the challenges o f implementation, the CSFs for 
implementation and the satisfaction with implementation in the Middle East.
Chapter 8, Discussion o f  Findings and Proposed Model, provides a comprehensive 
interpretation and discussion o f the analysis o f the empirical findings o f the 
quantitative and qualitative studies presented in Chapters 6 and 7. Accordingly, it 
proposes a generic model for successful and effective Six Sigma implementation in 
the Middle East.
Finally, Chapter 9, Conclusions and Recommendations, reviews and summarises the 
whole o f  the present research. First, it gives an overview o f the research by 
reviewing the research questions and the research objectives, an overview o f the 
design and methodology, data collection and data analyses used for this research and 
overviews and summarises the findings o f the current research. Then, it gives overall 
conclusions based on the analysis and the findings o f the quantitative and qualitative 
analysis covered in this study. In addition, it provides the contributions o f  this 
research, divided into contributions to literature, methodological contributions and 
practical contributions. Fourth, it highlights limitations o f the research. Fifth, it gives 
recommendations based on the findings o f  this investigation and then offers 
suggestions and directions for future research. It then closes with some concluding 
remarks.
1.10 Chapter Summary
This chapter introduced and outlined the present thesis by discussing the issues 
raised and investigated in this research work. In this chapter, a brief background to 
the research was given, followed by a statement o f  research problems which were 
highlighted and discussed. The research questions developed and research aims and 
objectives were discussed, followed by the scope o f research. The design and 
methodology adopted for the study were then briefly described. In addition, there 
was a discussion o f  the significance o f the research. Finally, it provided an outline of 
the structure o f the thesis. The next three chapters (Chapters 2, 3 and 4) will provide 
a review o f the relevant literature upon which this thesis is built.
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Chapter 2 Six Sigma Fundamentals
CH A PTER 2
LITER A TU R E REV IEW  I - SIX SIGM A FUNDAM ENTALS
2.1 Introduction
This chapter presents the first part o f the literature review o f  the current study, with a 
brief overview o f the literature related to Six Sigma fundamentals to build a 
theoretical foundation for this study. First, it presents what Six Sigma is (Six Sigma 
definitions). Second, it gives an overview o f the origin o f  Six Sigma. Third, it 
presents the Six Sigma aims. Fourth, it provides the features o f  Six Sigma. Fifth, it 
provides the Six Sigma principles, concepts and key elements. Sixth, it compares 
between Six Sigma and other quality management systems. Finally, the chapter 
concludes with a summary. Figure 2.1 shows the structure o f  the chapter.
• CHAPTER 2: Six Sigma Fundamentals
• Introduction (Section 2.1)
• What is Six Sigma (Section 2.2)
• Overview o f Six Sigma Origin (Section 2.3)
• Six Sigma Aims (2.4)
• Six Sigma Features (Section 2.5)
• Principles o f Six Sigma (Section 2.6)
• Six Sigma and other Quality Management Systems (Section 2.7)
• Chapter Summary (Section 2.8)
Figure 2.1: Structure o f Chapter 2
2.2 What is Six Sigma (6a)?
Before presenting what Six Sigma is, it is important to explain what sigma is. The 
sigma term is simply a lowercase letter o f  the Greek alphabet (a) related to the 
statistical measure standard error (SE) or standard deviation (SD) (Keller, 2005). It 
measures the variability or spread o f the data variability from the mean, so the 
smaller the variation, the lower the cost (Pyzdek 1999; Pande and Holpp, 2002a; 
Pande et al. 2000). In other words, sigma is a statistical term for a  measure o f how 
far a given process deviates from perfection or acceptable customer expectations. So
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it represents the distance between a process or product/service average and the 
customer’s requirement for that process or product/service. It thus signifies how well 
a business process, product or service is meeting the requirements o f the marketplace 
(Smith et al., 2003). It is measured as a sigma quality level that offers an indicator of 
how often defects are likely to occur, where a higher sigma quality level indicates a 
process that is less likely to create them. So it is often used in a scale for levels of 
goodness or quality. Consequently, the greater (higher) the sigma, the fewer the 
defects, the better the process (Pande and Holpp, 2002b; Breyfogle, 2003a; Process 
Quality Associates, Inc., 2004). The sigma level is a measure o f how well a critical 
characteristic performs compared to its requirements. The higher it is, the more 
capable the characteristic.
Now what is Six Sigma? While some literature refers the use o f  the term to business 
improvement methodology (Harry and Schroeder, 2000; Motorola University, 2005), 
elsewhere the term refers to a statistical measurement tool (Behara et al., 1995) and 
others refer to it as business strategy (Harry 1998). Six Sigma is a management 
approach that enhances organisational excellence. It is not just a technical 
programme but a management programme (Pyzdek, 1999). Therefore Six Sigma can 
be defined in both statistical and business terms. So the literature review o f this study 
will review most o f  the Six Sigma definitions from those two perspectives o f 
statistics and business.
2.2.1 Statistical Perspective o f Six Sigma
According to Antony (2000) and Antony and Banuelas (2002), Six Sigma is “A 
statistical quality standard that specifically refers to a performance target o f less than 
or 3.4 defects per million opportunities (DPMO) (or a success rate o f 99.99966 per 
cent accuracy), which is as close as anyone is likely to get to perfect. A defect can be 
anything from a faulty part to an incorrect customer bill”. Defects can lead to lost 
customers, particularly when customers tell others about their experiences. Six 
Sigma uses metrics such as DPMO or yield to set specific, quantitative and 
challenging goals. These metrics are used to direct the planning o f  an improvement 
project, to track the project’s progress and to quantify and evaluate the project’s 
outcomes (Pande et al., 2000). Table 2.1 illustrates the relationship between Sigma
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quality level, DPMO and equivalent short/long-term yield and related cost of poor 
quality as well the business standard.
Table 2.1: Relationship between Sigma quality level, DPMO, equivalent short/long-
S ig m a
q u a li ty
lev e l
(v a lu e )
S h o r t-  T erm  P ro c e s s  C a p a b i l i ty  
( P r o c e s s  m e a n , f ix e d )
L o n g -T e rm  P ro c e s s  C a p a b i l i ty  
(P ro c e s s  m ea n , w ith  1 .5 a  sh if t)
C o s t  o f  
P o o r  
Q u a l i ty  
(C O P Q )
B u s in e s s
S ta n d a rd s
%  G o o d D P M O %  G o o d D P M O
l a 6 8 .2 6 8 9 4 3 1 7 ,3 1 1 3 0 .2 3 2 8 6 9 1 ,5 0 0 — - - -
2  a 9 5 .4 4 9 9 8 4 5 ,5 0 0 6 9 .1 2 3 0 3 0 8 ,5 0 0 > 4 0 % —
3 a 9 9 .7 3 0 0 2 2 ,7 0 0 9 3 .3 1 8 9 6 6 ,8 1 0 2 5 - 4 0 % U n s a t is fa c to ry
4 a 9 9 .9 9 3 6 6 6 3 .4 9 9 .3 7 9 0 6 ,2 1 0 1 5 -2 5 % O ld  S ta n d a rd s
5 a 9 9 .9 9 9 9 4 3 0 .5 7 9 9 .9 7 6 7 4 2 3 3 5 -1 5 % H ig h -C la s s
6 a 9 9 .9 9 9 9 9 9 8 0 .0 0 2 9 9 .9 9 9 6 6 3 .4 < 5 % W o r ld -C la s s
Source: Antony and Banuelas (2001), Pande and Holpp (2002a)
Pyzdek (2003a) claimed that there is a clear connection between which sigma level 
an organisation is operating at and the cost of poor quality (COPQ). The cost of non­
quality in organisations that do not use Six Sigma is extremely high compared to 
those which are implementing it. Organisations operating at three sigma (3a) level 
typically spend between 25 and 40 per cent of their revenues fixing problems. This is 
known as the cost of quality or, more accurately, the COPQ. It is often quoted that 
the cost of non-quality in organisations operating with 3a standards will be in the 
order of 25-40 per cent of their revenues, while organisations operating at Six Sigma, 
on the other hand, tend to spend less than 5 per cent of their revenues fixing 
problems (Figure 2.2).
Source: Pyzdek (2003a)
Figure 2.2: Sigma level versus cost of poor quality (COPC)
The cost of this gap can be huge. General Electric (GE) estimates that the gap 
between 3a or 4a and Six Sigma was costing them between US$8 and US$12 billion 
per year (GE, 1997).
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Currently, according to Pande and Holpp (2002b), most businesses actually operate 
at 3a to 4a standards which translate into about 66,810 to 6,210 DPMO (which 
incidentally is also generally considered to be an unsustainable level o f customer 
satisfaction). Operating at 3.8a means getting it right 99% o f the time. A 
measurement o f  4 a  equates to approximately 6,210 DPMO or around 99.4% 
perfection. This would arguably be an acceptable level o f quality in certain types o f 
business, but a 99.4% success rate is obviously an unacceptable level o f  quality in 
others, la ,  for example, means 691,500 DPMO. At 2a, an organisation could be 
making 300,000 DPMO. That is simply not good enough in today’s economy; this 
means 25% o f revenues are spent fixing defects. This is known as the COPQ. If  an 
organisation can improve its quality by 1 sigma level, its net income will increase 
hugely, approximately 10 per cent net income improvement (see Table 2.1). Six 
Sigma leads to cost savings, quality o f product/service enhancement and ultimately 
customer satisfaction. The DPMO values and sigma values can be viewed in 
Appendix C.
Harry (1987) and McClusky (2000) illustrated why 99% quality level (3.8a) is not 
acceptable and the following facts are considered:
■ At major airports, 99% quality means two unsafe plane landings per day.
■ In mail processing, 99% quality means 16,000 pieces o f lost mail every hour.
■ In power generation, 99% quality will result in 7 hours o f  no electricity each 
month.
■ In water supply, 99% quality means unsafe drinking water almost 15 minutes per 
day.
■ In medical surgery, 99% quality means 500 incorrect surgical operations per 
week.
■ In medication for patients, 99% quality means 200,000 wrong drug prescriptions 
each year.
Based on world-class process performance and statistical analysis o f  real-world 
processes, the Six Sigma quality levels relate better to customer expectations. “Five 
Sigma will not meet customer requirements and seven will not add significant value. 
Six Sigma’s 3.4 DPMO is close to perfection, and that makes it a more attainable and 
realistic goal to achieve.” (Adams et al., 2003).
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2.2.2 Business Perspective o f  Six Sigma
There is no standard definition for the business perspective o f Six Sigma and there 
are many interpretation and definitions offered by different people. But all 
definitions represent an improvement strategy process, quality measurement, quality 
initiative, a goal-driven management system and problem-solving improvement tool. 
Table 2.2 gives a chronological summary of 46 selected Six Sigma definitions in the 
literature.
Table 2.2: Summary o f  46 selected Six Sigma definitions in literature
No. Authors) Six Sigma Definition
1
Kumar and Gupta 
(1993)
“A quality-focused programme that ensures that a maximum of 3.4 
DPMO are defective in each step of the process.”
2 McFadden (1993)
“A customer-driven approach that provides an overall framework 
for quality management.”
3 Behara e t a l. (1995)
“A way of measuring the probability that companies can 
manufacture any given unit of a product or service with zero 
defects.”
4 Behara e t a l. (1995)
“The rating that signifies ‘Best in Class’ with only 3.4 DPMO, 
which approaches to zero defects.”
5 General Electric (1997)
“A highly disciplined process that helps and focuses on developing 
and delivering near-perfect products and services.”
6 Bolze (1998)
“A formal methodology for measuring, analysing, improving, and 
then controlling processes.”
7 Harry (1998)
“A way of measuring process, it measures of process performance 
and a process operating at Six Sigma quality has a defect rate of 3.4 
DPMO.”
8
Hendricks and Kelbaugh 
(1998)
“A data-driven methodology for reducing waste, increasing 
customers’ satisfaction and improving processes with a focus on 
financially measurable results.”
9 Hoerl (1998b)
“A formal and disciplined methodology for defining, measuring, 
analysing, improving and controlling processes. The fundamental 
idea behind the Six Sigma philosophy is to continuously reduce 
variation in processes and aim at the elimination of defects or 
failures from every product, service and transactional process.”
10 Murphy (1998)
“A quality initiative that applies statistical measurements to achieve 
3.4 defective parts per million - essentially an elimination of 
errors.”
11 Snee (1999)
“A business approach that seeks to find and eliminate causes of 
mistakes or defects in business processes by focusing on outputs 
that are critical importance to customers.”
12 Snee(1999)
“A strategic business improvement approach that seeks to increase 
the customer satisfaction and financial health of an organisation.”
13 Buggie (2000)
“A disciplined method of using very rigorous data gathering and 
statistical analysis to pinpoint sources of errors and ways of 
eliminating them.”
14 Harry and Schroeder (2000)
“The strategy that provides organisations with a series of 
interventions and statistical tools that can lead to breakthrough 
profitability and quantum gains in quality, whether an 
organisation’s products are goods or services.”
(continued)
18
Chapter 2 Six Sigma Fundamentals
Table 2.2: (continued)
No. Author(s) Six Sigma Definition
15 Harry and Schroeder (2000)
“A business process that allows organisations to drastically 
improve their bottom line by designing and monitoring everyday 
business activities in ways that minimise waste and resources while 
increasing customer satisfaction.”
16 Henderson and Evans (2000)
“A quality improvement programme to reduce the number of 
defects to as low as 3.4 DPMO.”
17 Pande and Holpp (2000)
“A smarter way to manage business; it puts the customer first and 
uses facts and data to drive better solutions.”
18 Pande e t  a l. (2000)
“A business system for achieving and sustaining success though 
customer focus, process management and improvement, and the 
wise use of facts and data.”
19 Pande e t a l. (2000)
“A broad and comprehensive system for building and sustaining 
business performance, success, and leadership. In other words, Six 
Sigma is a management ‘best practices’ and concepts, including 
systems thinking, continuous improvement, knowledge 
management, mass customisation, and activity-based 
management.”
20 Pande e t a l. (2000)
“A way of measuring processes, a goal of near perfection, 
represented by 3.4 DPMO and it is an approach to changing the 
culture of an organisation.”
21 Pande e t a l. (2000)
“A comprehensive and flexible system for achieving, sustaining 
and maximising business success. It is uniquely driven by close 
understanding and customer needs, disciplined use of facts, data, 
and statistical analysis, and diligent attention to managing, 
improving, and reinventing business process.”
22 Pande e t a l. (2000)
“An extensive culture change effort to position an organisation for 
greater customer satisfaction, profitability, and competitiveness.”
23
American Society for 
Quality (ASQ) (2001)
“A system for improving the quality of organisational processes 
and products to 3.4 defects per million by identifying and removing 
process and product variation.”
24
Antony and Banuelas 
(2001)
“A business improvement strategy used to improve business 
profitability, to drive out waste, to reduce costs of poor quality and 
to improve the effectiveness and efficiency of all operations so as to 
meet or even exceed customers’ needs and expectations.”
25 Breyfogle e t a l. (2001a)
“A rigorous application of statistical tools throughout an 
organisation.”
26 Breyfogle e t a l. (2001a)
“A quality programme that provides a rigorous approach to achieve 
organisational performance excellence.”
27 Breyfogle e t a l. (2001b)
“An intelligent blending of the wisdom of the organisation with 
proven statistical tools to improve both the efficiency and 
effectiveness of the organisation in meeting customer needs. The 
ultimate goal is not improvement for improvement’s sake, but 
rather the creation of economic wealth for the customer and 
provider alike.”
28 Breyfogle e t a l. (2001b)
“An overall business strategy. It is not only statistical techniques 
used in the organisations, neither is it the sophisticated version of 
TQM, but a combination of both. Six Sigma is perceived as a 
‘strategic initiative’ rather than a ‘quality programme.”
29 Tennant (2001)
“A new paradigm of customer satisfaction, it is a statistically based 
measurement scale, and it is a methodology by which quality can 
be improved. It is definitely not simply a shift in statistical methods 
and accounting from ‘three Sigma to Six Sigma.”
30 Watson (2001)
“Six Sigma is not simply a set of tools or another quality 
programme; rather, it is a way of doing businesses for greater 
customer satisfaction, profitability, and competitiveness.”
(continued)
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Table 2.2: (continued)
No. Authors) Six Sigma Definition
31 Antony (2002)
“A rigorous and disciplined methodology that uses data and 
statistical analysis to measure and improve an organisation’s 
operational performance by identifying and eliminating defects in 
manufacturing and service-related processes.”
32 Antony and Banuelas (2002)
“A strategic quality programme that stresses the application of 
statistical and problem-solving tools and techniques in a methodical 
and systematic manner to achieve improvements in the quality of 
organisations’ products and services and their bottom-line results.”
33
Coronado and Antony 
(2002)
“A quality management system of problem solving. By applying 
many quality tools and techniques, Six Sigma makes people look at 
the problem from all the different angles in order to consider 
everything as important.”
34
Pande and Holpp 
(2002)
“A total management commitment and philosophy of excellence, 
customer focus, process improvement and the rule of measurement 
rather than gut feel. Six Sigma is about making every area of the 
organisation better able to meet the changing needs of customers, 
markets, and technologies with benefits for employees, customers, 
and shareholders.”
35
Pande and Holpp 
(2002)
“Six Sigma is not only a statistical programme, but also a business 
initiative; the real message of Six Sigma goes beyond statistics. Six 
Sigma is a total management commitment and philosophy of 
excellence, customer focus, process improvement and the rule of 
measurement rather than gut feel.”
36
Chowdhury
(2002)
“A quality improvement programme; it is more than a set of tools, 
it is a management philosophy that focuses on eliminating mistakes, 
waste and rework.”
37
Linderman e t a l. 
(2003)
“An improvement goal, a method, a way of thinking, and an 
organisation scheme.”
38
Linderman e t a l. 
(2003)
“An organised and systematic method for strategic process 
improvement and new product and service development that relies 
on statistical methods and the scientific method to make dramatic 
reductions in customer defined defect rates.”
39 Brae (2003b)
“A methodology which provides a logical sequence of steps to 
uncover vital knowledge about the service or manufacturing 
process in question. It provides a systematic method to find, 
quantify and ‘translate that knowledge into opportunities for 
business growth,’ and well as power over the process.”
40 Snee (2003)
“A business improvement strategy that seeks to find and eliminate 
causes of defects or mistakes in business processes by focusing on 
outputs that are of critical importance to customers It is a powerful 
approach to process improvement, reduced costs and increased 
business profitability and revenue growth.”
41 Antony (2004a)
“A business strategy which seeks to identify the causes of errors 
and remove or identify the defects and failures in the business 
process through the outputs related to customer’s needs. Moreover, 
Six Sigma measures the quality which struggle to eliminate the 
defect using different statistical techniques. It is worth mentioning 
that defect means anything that leads to customer’s dissatisfaction.”
42 Antony (2004a)
“A powerful business strategy that employs a disciplined approach 
to tackle process variability using the application of statistical and 
non-statistical tools and techniques in a rigorous manner.”
43 Antony (2004b)
“A measure of quality that strives for near elimination of defects 
using the application of statistical methods.”
(continued)
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Table 2.2: (continued)
No. Authorfs) Six Sigma Definition
44 Hearing (2004)
“A quality improvement process organised around individual 
projects with finite timelines, each project beginning by forming a 
team to identify the customer and the customer’s needs.”
45 American Society for Quality (ASQ) (2005)
“A methodology that provides businesses with the tools to improve 
the capability of their business processes.”
46 Tadikamala (2005)
“A quality improvement programme with a goal of reducing the 
number of defects to as low as 3.4 DPMO. It uses the normal 
distribution and strong relationships between product 
nonconformities or defects and product yield, reliability, cycle time, 
inventory, schedule, and so on.”
Pande and Holpp (2002a) stated that “In fact, the Six Sigma methodology is a better 
way to manage a business and puts the customer first and uses data and facts to drive 
a better solution”. The Six Sigma concept addresses quality in all aspects o f the 
business: products and services, manufacturing, administration and operations 
(Motwani et a l, 2004). Pande et al. (2000) defined a Six Sigma organisation as “An 
organisation that is actively working to build the themes and practices o f  Six Sigma 
into its daily management activities, and is showing significant improvements in 
process performance and customer satisfaction.” In addition, Breyfogle et a l (2003b) 
found that the strength behind Six Sigma business strategy was that it focused on 
objectives that were vitally important to the needs o f the organisation.
Pande et al. (2002) argued that Six Sigma process improvements are based around 
three key elements o f quality:
1. Customers: who expect performance, reliability, competitive prices, on-time 
delivery, and service.
2. Processes: looked at from the customer’s perspective to add significant value or 
improvement.
3. Employee commitment: maximising their talents and energies on customer 
satisfaction and meeting Six Sigma status.
2.3 Overview o f Six Sigma O rigin
The concept o f  Six Sigma (6a) was pioneered and originally developed by the 
Motorola Corporation in the mid-1980s, with the aim o f dramatically reducing 
quality costs by eliminating variations in processes (i.e. costs o f not doing things
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right first time, costs o f  not meeting customer requirements, etc.) (Antony 2004a). It 
was focused on manufacturing processes with the aim o f continuously reducing 
defects throughout the organisation’s processes and rapidly expanded to other 
industries with customer satisfaction as the primary measure o f  quality. After 
Motorola, Six Sigma has been implemented by a number o f  world class organisations 
such as General Electric (GE), AlliedSignal (or Honeywell today), Texas 
Instruments, Ford, Toyota, Sony, Hewlett Packard, Eastman Kodak, Caterpillar, 
Jaguar, Raytheon, Lockheed-Martin, Boeing, DuPont, Polaroid, 3M and American 
Express, with the aim o f improving efficiency within business processes, sustaining 
process changes and reducing loss o f  time, number o f  defects, effort and cost and 
overall, leading to improved quality and ultimately customer satisfaction. Therefore, 
Six Sigma has appeared on the agenda o f many organisational strategies (Antony and 
Fergusson, 2004; Goffnett, 2004; Kwak and Anbari, 2006).
According to Tennant (2001) and Amheiter and M aleyeff (2005), Six Sigma roots 
are traced to two primary sources: Total quality management (TQM) which provides 
tools and techniques to bring about cultural change and process improvement within 
an organisation and Six Sigma statistical metric originating at the Motorola 
Corporation. Oakland (2003) also agreed with the concept that Six Sigma is a 
combination o f  TQM and Statistical process control (SPC), a Japanese approach to 
process improvement and design, customer satisfaction and customer needs analysis, 
but it is more than TQM or SPC.
Six Sigma is a systematic methodology for continuous process quality improvement 
and the process o f  achieving operational excellence. Six Sigma has been on an 
incredible run for over 15 years, producing significant savings to the bottom line o f 
many large and small organisations (Hoerl, 2004). While the original goal o f  Six 
Sigma was to focus on manufacturing processes, today, marketing, purchasing, 
healthcare, financial services, etc. are also embarked on Six Sigma strategies with the 
aim o f continuously reducing defects throughout the organisation’s processes.
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2.4 Six Sigma Aims
According to Antony (2004a), the fundamental aim o f the Six Sigma methodology is 
the implementation o f a measurement-based strategy that focuses on process 
improvement and variation reduction through the application o f  Six Sigma 
improvement projects. In addition, “The fundamental idea behind the Six Sigma 
philosophy is to continuously reduce variation in processes and aims at the 
elimination o f  defects or failures from every product, service and transactional 
process” (Hoerl, 1998a). Another aim o f Six Sigma is it nearly targets to defect-free 
procedures and products or services with 3.4 or fewer defective components per one 
million chances or DPMO that signifies best in class (Behara et al., 1995; Pande and 
Holpp, 2002a; McAdam and Lafferty, 2004).
The essential idea o f Six Sigma is that if  an organisation can measure how many 
defects can be found in a process, it can systematically figure out how to eliminate 
them and get as close to zero defects as possible. The goal o f  Six Sigma is not to 
achieve Six Sigma levels o f quality but to improve profitability and increase profits 
by eliminating variability, defects and waste that undermine customer loyalty by 
ensuring almost zero customer defects in core customer processes (Tennant, 2001; 
Pande and Holpp, 2002b). In addition, Six Sigma aims to ensure that all outputs meet 
near-perfection o f customer specifications and requirements. As Pande and Holpp 
(2002b) stated, “Achieving the goal o f  Six Sigma requires more than small and 
incremental improvement. It requires breakthroughs in every area o f  an operation”. 
Harry and Schroeder (2000) stated that Six Sigma satisfies the three goals that every 
organisation struggles to achieve through its vision and commitment. They are:
1. Satisfying internal and external customers including stakeholders and consumers.
2. A closed loop and continuously improving all work processes.
3. Having highly motivated and involved employees.
2.5 Six Sigma Features
Harry and Schroeder (2000) maintained that “Six Sigma is one o f the most effective 
quality improvement strategies developed in a decade before and it sets the standard
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for all quality efforts now underway”. Six Sigma process improvement strategies 
have in fact come to play a leading role in the quest to improve quality recently. Six 
Sigma is a methodology which is used more and more in different businesses. 
Therefore, Six Sigma can be seen and identified as a metric, a philosophy, a vision, a 
method, a tool, a symbol, a value, a benchmark and a goal (Figure 2.3).
Tennant (2001) advocated that “Six Sigma is: a vision, a philosophy, a symbol, a 
metric, a goal, and a methodology.” According to Harry (1998), Breyfogle et al. 
(2001b), Eckes (2001a), Brue (2002a), Pande and Holpp (2002a) and Adams et al. 
(2003), Six Sigma can be viewed as a metric, a mindset and a methodology. Six 
Sigma, according to Harry (1997), could be:
■ A statistical measurement: It tells us how good our products, services and 
processes are.
■ A business strategy. It can greatly help us gain a competitive edge.
■ A philosophy. It is an outlook, a way that we perceive and work within the 
business world.
■ A means: It links values with actions which, in turn, set improvement in motion.
According to Truscott (2003), Six Sigma is intended to provide a universal 
performance metric, a world-class performance benchmark and a marketing name for 
improvement initiative. In addition, he stated that the statistical model is essentially 
made up o f  three elements: sigma statistic, sigma measure and performance 
benchmark.
Snee and Hoerl (2003) stated that Six Sigma can be viewed in three ways: as a 
philosophy, a methodology and a measurement:
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1. Philosophy: The focus o f  Six Sigma is to reduce and control variation and waste 
in processes based on the importance to the customer.
2. Methodology: Six Sigma integrates tools from all continuous improvement 
initiatives and helps apply them to all business processes. It satisfies five 
methodologies o f defining, measuring, analysing, improving and controlling the 
performance o f  the business, referred to as the DMAIC approach for any 
organisation.
3. Measurement: Six Sigma enables to know the effectiveness o f eliminating 
variation and defects from processes. It allows comparison o f quality 
achievement across various products and processes. Measurement o f Six Sigma 
quality levels is represented by 3.4 DPMO to create such defects.
2.6 Principles o f Six Sigma
According to Pande et al. (2000) and Pande and Holpp (2002), there are some key 
principles o f Six Sigma that are at the heart o f the Six Sigma philosophy and shape 
the definition and practice o f Six Sigma as a comprehensive methodology. They are:
1. Genuine focus on customer
In Six Sigma, business improvement is based on the customer requirements and 
needs. Tennant (2001) emphasises the importance for organisations to identify the 
customers and their needs and requirements and to transform customer needs into 
measurable and actionable characteristics. He suggested that customer needs have to 
be converted into process or product requirements, i. e. critical-to-quality (CTQ) 
factors, due to the needs o f the customers not always being aligned with the real 
processes issues and it is difficult for them to be engineered into process 
improvement.
Customer focus is the top priority in Six Sigma. One o f  the important tasks o f the 
improvement process is to define the customer requirements in order to meet them. 
Also, the measurement o f success in a Six Sigma programme is the defects which fail 
to meet customer requirements. In other words, Six Sigma begins and ends with the 
voice o f the customer. Customers need systems and strategies that serve to tie in the 
business to the voice o f the customer. So one o f  the main Six Sigma principles is to
25
Chapter 2 Six Sigma Fundamentals
put the customer at the forefront o f decision making. According to Tennant (2001), 
the aim o f Six Sigma is “to completely satisfy - i f  not exceed - the customer’s 
requirements.” The measures o f Six Sigma performance begin with the customer and 
its improvements are defined by their impact on customer satisfaction and value 
(Pande et al., 2000).
2. Data and fact-driven management
With Six Sigma, statistics provide objective evidence on which decisions are based 
and help to identify the key measures which influence business performance and lead 
to the variations in performance outcomes. Data collection and analysis are required 
to help the management understand the key variables and optimise results. Other than 
helping to identify the key variables, Six Sigma also has implications for the use of 
data and analysis.
Six Sigma teams need to collect and analyse data to understand key variables and 
process drivers. Management driven by data and facts must exist where an effective 
measurement system exists to track results and outcomes as well as process. Six 
Sigma helps managers deal with two essential matters to support data-driven 
decisions and solutions as follows:
■ Process focus, management and improvement
In Six Sigma, great emphasis is placed on process which is seen as the key vehicle to 
success. As described earlier, Six Sigma aims to identify and eliminate the causes o f 
variations in the process. Hence, attention is focused on process improvement and 
the belief that continuous process improvement could provide organisations with 
fewer variations in outcome and better production.
Six Sigma focuses on the process, management and improvement as the key means 
to meet customer requirements; therefore, identifying the core business processes on 
which customer satisfaction stands is the critical step in Six Sigma teams. Processes 
in Six Sigma are documented, communicated, measured and refined on an ongoing 
basis.
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■ Proactive management
Six Sigma is a proactive approach to management. Instead o f treating the defects 
after their occurrence, Six Sigma provides the tools and practices to replace reactive 
management with proactive management that can identify the problems that could 
possibly occur. Proactive management is claimed as a good starting point for true 
creativity, better than bouncing from one panicky crisis to the next. Proactive 
management, involving habits and practices that anticipate problems and changes, 
applies facts and data and questions assumptions about goals and ‘how we do 
things’. Proactive management should include defining ambitious goals and 
reviewing them frequently, setting clear priorities, focusing on problem prevention 
and questioning why we do things instead of blindly defending them.
3. Boundarvless collaboration
Six Sigma provides a bird’s eye view across the processes in the operation and 
enables people to learn how their work fits into the whole business process. It has 
been suggested that Six Sigma creates the environment for ‘true teamwork,’ as 
instead o f  competing between teams, people realise and measure the interdependence 
o f activities in all parts o f a process and work together to achieve its final aim. Six 
Sigma requires collaboration as people learn about their roles in the big process 
picture and connect their relationships to internal and external customers.
Antony et al. (2003) identified Six Sigma strategies, principles, tools and techniques, 
as presented in Table 2.3.
Table 2.3: Six Sigma strategies, principles, tools, and techniquesSix Sigma strategies and principles Six Sigma tools and techniques
• Project management.
• Data based decision making.
■ Knowledge discovery.
■ Process control planning.
■ Data collection tools and techniques.
■ Variability reduction.
■ Belt system.
■ DMAIC process.
■ Change management tools.
■ Statistical process control.
■ Process capability analysis.
■ Measurement system analysis.
■ Design of experiments.
■ Robust design.
■ Quality function deployment.
■ Failure mode and effect analysis.
■ Regression analysis.
■ Analysis of means and variances.
■ Hypothesis testing.
■ Root cause analysis.
■ Process mapping.
Source: Antony et al. (2003)
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2.7 Six Sigma and  o ther Q uality M anagem ent Systems (QMSs)
Six Sigma is more comprehensive than prior process improvement initiatives and 
uses additional, more advanced data analysis tools, project management 
methodology and tools and includes measured financial results. There are many 
characteristics and differentiating aspects o f the Six Sigma strategy not emphasised 
in previous quality management and improvement methodologies (Antony, 2004b):
■ It places a clear focus on achieving measurable and quantifiable financial returns 
to the bottom-line o f an organisation. No Six Sigma project is approved unless 
the bottom-line impact has been clearly identified and defined.
■ Its methodology has been very successful in integrating the human elements 
(culture change, customer focus, belt system infrastructure, teamwork, 
motivation, etc.) and process elements (process management, process 
improvement, process monitoring and control, statistical analysis o f  process data, 
measurement system analysis, etc.) o f improvement.
■ It integrates both statistical and non-statistical tools o f  quality improvement in a 
sequential manner within a powerful problem-solving framework (DMAIC 
processes).
■ It emphasises the importance o f data and decision-making based on facts and 
data rather than assumptions and guesses.
■ It places more emphasis on repeatability and reproducibility o f  the measurement 
systems needed for operating the business than the little (if any) placed 
previously. It forces people to put measurements in place.
■ It gives an unprecedented importance to strong and passionate leadership and the 
support required for its successful deployment.
■ It builds on improvement methods shown to be effective and integrates human 
and process aspects o f improvement. No other approach integrates these two 
issues as well as Six Sigma does.
■ It develops process improvement specialists dedicated to Six Sigma projects, 
instead o f putting additional tasks on already over-burdened executives.
■ Its methodology uses the tools and techniques for fixing problems in business 
processes in a sequential, disciplined and systematic manner. Each tool and 
technique within the Six Sigma initiative has a role to play and when, where, why
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and how these tools or techniques should be applied is the difference between 
success and failure o f  a Six Sigma project.
■ It creates a powerful team infrastructure o f Project Champions, MBBs, BBs and 
GBs who lead, deploy and implement the approach.
■ It uses the concept o f  statistical thinking and encourages the application o f  well- 
proven statistical tools and techniques for defect reduction through process 
variability reduction methods (e.g. SPC and design o f experiments).
■ It focuses on input variables. While traditional process improvement methods 
depend upon measuring outputs and establishing control plans to shield 
customers from organisational defects, a Six Sigma programme demands that 
problems be addressed at the input root cause level, thereby eliminating the need 
for unnecessary inspection and rework processes.
■ It recognises that there is a direct correlation between the number o f product 
defects, wasted operating costs and level o f  customer satisfaction.
In comparison with traditional approaches o f quality management, Six Sigma is 
business results-oriented and focuses on achieving tangible and measurable benefits 
by using specific tools, techniques and dedicated professionals to drive out variations 
from the business processes. In addition, Six Sigma is the most effective concept 
because o f the interrelation between its strategy, organisational structures, 
procedures, tools and methods (Pfeifer et al., 2004). The Six Sigma approach is 
created to combine statistical tools, problem-solving tools and clear roadmap. It is 
not only a quality improvement initiative but also a problem solving technique. 
Therefore, “Six Sigma is a business improvement approach that seeks to find and 
eliminate causes o f  mistakes or defects in business processes by focusing on output 
that are o f  critical importance to customer” (Snee 2004). In brief, at the strategic 
level, the goal o f  Six Sigma is to align an organisation keenly to its marketplace and 
deliver real improvements to the bottom-line. On the other hand, at the operational 
level, Six Sigma’s goal is to move business product or service attributes fully within 
the zone o f customer specifications and to dramatically shrink process variation 
which is the cause o f  defects which negatively affect customers. The common 
elements o f  Six Sigma, TQM and BPR, in addition, comparison between Six Sigma 
and TQM are summarised in Tables 2.4 and 2.5, respectively.
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Table 2,4: Common elements o f Six Sigma, TQM and BPR
Element Six Sigma TQM BPR
Focus on customer ✓ ✓ ✓
Top management involvement and commitment ✓ ✓ ✓
Culture change Radical Incremental Radical
Communication ✓ ✓ ✓
Depend on processes ✓ ✓ V
Continuous improvement ✓ ✓ ✓IT Useful Useful Enabler
Training ✓ ✓ ✓
Table 2.5: Comparison between Six Sigma and TQM
Similarities Dissimilarities
• Both focus on quality control and continuous 
improvement.
• Both focus on organisational culture.
• Both do not consider separate quality control 
system rather emphasise injecting quality 
concept in all functions of the organisation.
• Employee involvement and training are 
important in both.
• Both give high significance to customer 
satisfaction.
• Both demand absolute commitment from top 
management.
• Six Sigma is more mathematical approach 
in comparison to TQM.
• Six Sigma highlights business results 
whereas TQM highlights basically quality.
• Six Sigma emphasises more than TQM 
employee training in relation to 
mathematics, statistics and data analysis.
• Six Sigma emphasises executive ownership 
whereas TQM concentrates more on self- 
directed work teams.
• Six Sigma facilitates efficient project 
management.
2.8 C hap ter Sum m ary
This chapter has presented Six Sigma fundamentals through a brief review o f 
relevant literature to build a theoretical foundation for this study. First, it has 
presented what Six Sigma is (Six Sigma definitions). Combining the preceding 
definitions, it could be said that Six Sigma is a data driven, process improvement, 
problem identification tool that uses both scientific method and statistical analysis to 
achieve bottom-line results. Six Sigma can be a powerful business strategy that can 
help organisations in achieving and sustaining operational and service excellence. 
Then, it has gave an overview o f the origin o f  Six Sigma, it could be said that the. 
roots o f which are traced to TQM which provides tools and techniques to bring about 
cultural change and process improvement within an organisation, Six Sigma being a 
combination o f  TQM and SPC for process improvement and design, customer 
satisfaction and customer needs analysis. Furthermore, it has presented the Six Sigma 
aims and provided the features o f Six Sigma, it showing that the fundamental idea 
behind the Six Sigma philosophy is to continuously reduce variation in processes and 
it aims at the elimination o f  defects or failures from every product, service to nearly
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targets to defect-free procedures and products or services with 3.4 or fewer defective 
components per one million chances that signifies best in class. In addition, it 
provided the Six Sigma principles, concepts and key elements. Finally, it has 
compared Six Sigma and other quality management systems and it could be said that 
Six Sigma is more comprehensive than prior quality management systems and uses 
additional, more advanced data analysis tools, project management tools and 
methodology, which includes measured financial results.
As a continuation to the literature reviewed in this chapter, the following chapter 
(Chapter 3) will focus on Six Sigma implementation.
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CHAPTER 3
LITERATURE REVIEW II - SIX SIGMA IMPLEMENTATION
3.1 Introduction
This chapter presents the second part o f the literature review o f the study. It provides 
a brief overview o f the literature related to Six Sigma implementation, starting with a 
brief introduction o f  Six Sigma organisational infrastructure (roles). Then, an 
overview o f Six Sigma methodologies used in managing Six Sigma projects for both 
process improvement and new development projects will be presented and in 
addition the reasons for/ benefits o f the Six Sigma implementation. Furthermore, 
common challenges in Six Sigma implementation will be discussed. Then, reasons 
for possible failure o f Six Sigma implementation projects will be presented. Finally, 
the chapter ends with a summary. Figure 3.1 gives the structure o f the chapter.
• CHAPTER 3: Six Sigma Implementation
• Introduction (Section 3.1 )k • Six Sigma Organisational Infrastructure (Section 3.2)jvk • Six Sigma Implementation Methodologies (Section 3.3)• Reasons for/ Benefits o f Six Sigma Implementation (Section 3.4)k • Challenges of Six Sigma Implementation (Section 3.5)k • Reasons for Six Sigma Implementation Project Failure (Section 3.6)k • Chapter Summary (Section 3.7)
Figure 3.1: Structure o f Chapter 3
3.2 Six Sigma Organisational Infrastructure (Roles)
The Six Sigma implementation is carried out through a unique solid infrastructure 
classification hierarchy system o f roles and involvement for management and 
employees depending on their different levels o f  expertise known as the Belt System 
(Hahn et al., 2000; Pande et al., 2000; Pyzdek, 2000c; Eckes, 2001a; Hoerl, 2001; 
Brue, 2002b; Pande et al., 2002; Adams et al., 2003; Breyfogle et al., 2003a). It 
consists o f  key players given special titles o f martial arts colour belts based on their 
skills as Champion, Master Black Belt (MBB), Black Belt (BB), Green Belt (GB)
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and Yellow Belt (YB), who is also known as team member. Table 3.1 provides a 
comparison o f the roles played by main participants in Six Sigma projects with those 
in traditional projects. Figure 3.2 presents the Six Sigma programme infrastructure 
classification hierarchy. Full details o f the Six Sigma Belt System roles are given in 
the Glossary o f Six Sigma Terms.
Table 3.1: Roles o f  participants in Six Sigma and traditional projects
Six Sigma Project Traditional Project
Champion Project sponsor
Master Black Belt Project management officer
Black Belt Project manager
Green Belt Specialised project team member
Yellow Belt (team member) Project team member
Figure 3.2: Six Sigma methodology infrastructure hierarchy classification hierarchy
system
In Six Sigma organisations, each belt represents a different skill level, which is 
achieved through training and practice. Each belt receives training in leadership 
skills, technical skills and soft skills (e.g. communication, mentoring, etc.) o f 
employees (Snee and Hoerl, 2003). Every player in the team has a specific role, 
clearly defined, with consequences for not coming through and rewards for doing 
his/her particular job  well. Pyzdek (2000b) suggested that having a proper 
infrastructure to guide and raise the introduction and implementation o f Six Sigma in 
an organisation is one o f the major critical factors that would impact on its success or 
failure.
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3.3 Six Sigma Im plem entation Methodologies
The Six Sigma methodologies are either a continuous improvement methodology 
(DMAIC) (appraisal approach) or a design/redesign (design for Six Sigma (DFSS)) 
methodology (DMADV) (prevention approach) (Stamatis, 2004), as shown in Figure 
3.3. The DMAIC methodology should be used when a product or process is in
existence but is not meeting customer specifications or is not performing adequately. 
The DMADV methodology, on the other hand, should be used when a product or
process is not in existence and when one needs to be developed or the existing 
product or process exists and has been optimised but still does not meet the level o f 
customer specification or Six Sigma level.
SIX SIGMA
Appraising Approach
Continuous Im provement 
Methodology
DMAIC M odel
Define
Measure
Analyse
Improve
Control
Prevention Approach
Design/Redesign
Methodology
D M A D V  M odel
Define
Measure
Analyse
Design
Verify
Source: Stamatis (2004)
Figure 3.3: Six Sigma methodologies
The Six Sigma DMAIC continuous improvement methodology is at the heart o f  the 
Six Sigma implementation programme. DMAIC stands for the five interconnected 
processes (phases) improvement approach which are Define (D), Measure (M), 
Analyse (A), Improve (I) and Control (C) (Figure 3.4), pronounced Dee-May-Ick.
Figure 3.4: Six Sigma DMAIC continuous improvement methodology
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It is used for improving a current process or existing product/service performance 
which does not meet customer expectations or perform to a satisfactory level. 
DMAIC is a structured, disciplined, rigorous approach to process improvement, 
where each phase is linked logically to the previous phase as well as to the next. 
Each phase has a specific purpose and set o f desired outcomes that signal the 
completion o f one phase and the beginning o f another. Each phase is designed to 
help the team focus on those critical variables that will have the most impact on 
achieving their goals. The reason to follow this rigorous methodology is to achieve 
the stretch goal o f  Six Sigma or 3.4 DPMO (Stamatis, 2004). It is a method and 
roadmap to approach Six Sigma for solving a problem with an unknown solution and 
improving defects. The DMAIC methodology process (see Table 3.2) is the key to 
achieving the breakthrough improvement in performance. It is a non-linear process; 
if  any step yields new information, earlier steps in the process must be re-evaluated. 
Each Six Sigma project must use the DMAIC structure to guide the organisation 
through the defined steps as follows (Chollar, 2005; Eckes, 2001a):
■ Define: This phase involves the definition o f the project/assignment, using 
process map, application area, desired improvement, likely benefits, etc.. It 
defines the problem, opportunities, project goals and customer (internal and 
external) deliverables. The importance lies in having the chance o f a highly 
successful delivery o f better quality and saving costs in totality.
■ Measure: Analysis o f process to determine its present state and future, as 
obtained. Data collection is the main emphasis o f this phase. Measure the process 
to determine current performance and establish a baseline.
■ Analyse: Data analysis for identification o f parts o f the process which affect 
quality o f the problem. It analyses and determines the root cause(s) o f the defects.
■ Improve: Adds to the process to find a permanent solution to the problem. This 
may involve better forecasting, better scheduling, better procedures or 
equipment. It improves the process by eliminating defects.
■ Control: Process o f closing the problem by putting in right procedures and 
management statistics. It controls future process performance.
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Table 3.2: Six Sigma DMAIC Methodology
Step Title Key Processes Description
1 Define
■ Define requirements and expectations of customer.
■ Define project boundaries.
■ Define process by mapping business flow.
2 Measure
■ Measure process to satisfy customer’s needs.
■ Develop data collection plan.
■ Collect and compare data to determine issues and shortfalls.
3. Analyse
■ Analyze causes of defects and sources of variation.
■ Determine variations in process.
■ Prioritize opportunities for future improvement.
4 Improve ■ Improve process to eliminate variations.■ Develop creative alternatives and implement enhanced plan.
5 Control
■ Control process variations to meet customer requirements.
■ Develop strategy to monitor and control improved process.
■ Implement improvements of systems and structures.
Source: McClusky, (2000)
According to Pande and Holpp (2002b), the following are the main advantages and 
benefits o f  implementation o f DMAIC principles to improving a current process or 
improving existing product/service performance which does not meet customer 
expectation:
■ Uses facts to measure a problem and not just make assumptions.
■ Focuses on customer for end results.
■ Verifies root cause o f the problem with facts and data.
■ Comes up with major breakthrough solutions.
■ Manages risk by testing and perfecting solutions.
■ Measures results to verify real impacts.
■ Sustains changes made.
3.4 Reasons for/ Benefits of Six Sigma Implementation
Six Sigma has become one o f the famous quality improvement initiatives and 
important in many organisations because they believe that this way o f working 
reduces their waste and uses advanced tools and techniques o f  statistical analysis 
(Banuelas and Antony, 2002). Successful implementation o f  Six Sigma leads to a 
number o f  significant benefits. The following list presents the most common reasons 
for/ benefits o f  implementing Six Sigma derived from extensive reviews o f literature 
(Hendericks and Kelbaugh, 1998; Murphy, 1998; McClung, 1999; Harry and
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Schroeder, 2000; Henderson and Evans, 2000; Pande et al., 2000, 2001; Keller, 
2001; Attenello and Uzzi, 2002; Brue, 2003a; Weiner, 2004):
■ Improves organisation efficiency.
■ Reduces and minimises capital spending (cost reduction, error and waste/non- 
value added activities reduction, reduces non-value added operations, costs o f 
operations, variations and number o f defects/errors).
■ Achieves, increases, improves and provides high levels o f customer satisfaction 
by better understanding o f  customer needs, requirements and expectations and 
gaining customer loyalty and identifying customers critical-to-quality (CTQ) and 
in addition, it provides critical process inputs to respond to changing customer 
requirements.
■ Optimises the use o f resources.
■ Provides more reliable and improved speed and accuracy o f  products and 
services.
■ Generates robust, flexible business process and bottom line results.
■ Improves human performance across the organisation (improving effectiveness 
o f employees in their performance, employee satisfaction and better employee 
efficiency and setting a performance goal for everyone).
■ Improves processes to do things better, faster and at lower cost.
■ Provides and achieves continuous improvement in productivity and ensures 
continuity and sustainability.
■ Changes organisation culture (embracing a culture change o f  relentless continual 
improvement and positive changes to corporate culture).
■ Executes strategic change, promotes learning and plans strategically with new 
business strategy.
■ Empowers, manages and encourages effective management decisions role based 
on fact.
■ Produces product/service on time and within budget (processes’ cycle time 
reduction).
■ Improves and increases financial performance, earnings and profitability o f 
business.
■ Improves on-time delivery and quality performance.
■ Maintains, improves and increases market share (increasing competitive 
advantage).
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■ Generates sustained success, develops a strong process orientation, defines full 
layout o f processes, improves process flow, improves production yields and 
defines the problem area.
■ Emphasises on measurement and measures pre-defined goals.
■ Ensures efficient and reliable internal operations, leading to greater market share 
and satisfied shareholders.
■ Increases and enhances learning, motivation to excel.
■ Provides a common approach to process improvement throughout the 
organisation.
■ Focuses on tangible and measurable results and accelerated improved business 
results.
■ Improves and creates cross-functional teamwork across the entire organisation.
■ Improves quality o f  product or service as perceived by the customer (internal and 
external).
■ Provides common language throughout the organisation.
■ Translates business strategy into action and aligned to critical improvement 
efforts.
■ Improves and develops knowledge and skills o f individual, problem solving 
skills, transferable leadership skills and ability to use a wide range o f tools and 
techniques at all levels o f the organisation.
Smaller organisations have had similar financial success to larger organisations but 
on a smaller scale (Harry, 1998; Brue, 2003b; Gnibus and Krull, 2003). Another 
advantage o f this strategy is that it can be applied to any type o f  organisation, 
manufacturing or services organisation. It is focused on preventing errors by using 
the organisation’s resources more effectively and efficiently. This maximises profits 
for the organisation and creates exceptional value for its customers.
From a financial perspective, there have been numerous reports about how Six Sigma 
helps to obtain substantial financial profits in many leading organisations such as 
GE, Motorola, AlliedSignal and others that have applied Six Sigma and have saved 
billions o f  dollars from operation costs and cultural change as a result o f 
implementing o f Six Sigma and have derived many benefits (Pande et al., 2000). For 
example, from 1987 to 1997, Motorola achieved a five-fold growth in sales with
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yearly profits climbing nearly 20 per cent, cumulative savings at US$14 billion and 
stock price gains compounded to an annual rate o f 21.3%. Motorola was also cited as 
the first winner o f  America’s Malcolm Baldrige National Quality Award (MBNQA) 
in 1988. Between 1988 and 1991, Motorola reduced its internal defects from 10,000 
DPMO to 20 and its quality level as indicated by customer feedback reports 
improved by 20 times in two years (Snee and Hoerl, 2003). Motorola had spent 
US$170 million on employees’ education and training and as a result it saved 
US$2.2 billions in reducing cost o f  poor quality (such as reduced scrap, rework, 
warranty costs, etc.). It took a full five years to see significant results. Motorola 
attributed US$15 billion in savings from 1987 to 1998 to Six Sigma (Paul, 1999).
When GE decided to go with Six Sigma, it set stretch goals and in 1997 alone 
invested US$380 million, mostly for training. However, the payback in the same year 
was about US$700 million in documented benefits from increased productivity (Paul, 
1999). In 1997, the GE organisation raised its organisation-wide savings estimates 
twice: from between US$400 million and US$500 million up to between US$600 
million and US$650 million and finally up to US$700 million (Pande et al., 2000). In 
1998, GE expected to see benefits o f  US$1.2 billion. In 2002, GE spent US$600 
million and saved over US$2 billion (Watson, 2003). AlliedSignal has shown an 
incredible upturn since it introduced Six Sigma, it started its Six Sigma quality 
programme in the early 1990s and saved more than US$600 million a year by 1999 
(Pande et al., 2000). Table 3.2 shows the key benefits gained by Motorola, GE and 
AlliedSignal from the implementation o f Six Sigma.
Table 3.3: Key benefits gained by Motorola, GE and AlliedSignal from 
___________ implementation o f Six Sigma_____________________________________
Organisation Benefits Gained
Motorola(1987-1997) ■ Five-fold growth in sales, profits climbing nearly 20% per year.■ Cumulative saving based on Six Sigma efforts pegged at US$14 billion.■ Motorola stock price gains compounded to annual rate of 21.3% (Pande e t at., 
2000).General Electric (1995-1999) ■ Net savings of US$1,500,000,000 in 1999 from Six Sigma alone.■ Expected eventual annual savings in excess of US$6,000,000,000.■ Average share price increase of 40%each year (Tennant, 2001).
AlliedSignal(1990-1999)
■ By 1999, saving more than US$600 billion a year.
■ Time for designing new products such as aircraft engines reduced from design to 
certification from 42 to 33 months.
■ In 1998, productivity increased by 6% and with record profit margins of 13%.
■ Since Six Sigma effort began through fiscal year 1998, firm’s market value 
climbed to compound 27% per year (Parade et at., 2000).
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3.5 Potential Challenges in Six Sigma Im plem entation
Investigation o f the challenges during the implementation process is very important. 
Several authors identified these challenges in some cases because Six Sigma is being 
implemented in an inappropriate context. The real challenge with Six Sigma is 
getting to the point where one can meaningfully measure a business’s current 
performance against dynamic customer requirements while developing the internal 
organisational abilities to respond to changing marketplace conditions. Doing this 
well means aligning organisational components inside the organisation (leadership, 
strategy, people and technology) to give Six Sigma efforts the momentum and 
staying power needed to succeed (Blakeslee, 1999b).
According to Eckes (2001a), some o f  the challenges awaiting an organisation in 
implementing Six Sigma are:
■ Failure to achieve quick success, due to failure o f  the first wave o f  projects to 
bear fruit. True commitment to Six Sigma will not occur until there are first 
successes within the organisation.
■ Competing distractions; that is the distractions caused by implementing other 
quality and process improvement initiatives in conjunction with Six Sigma.
■ Setting unrealistic time frames for fully achieving Six Sigma cultural 
transformation.
■ Ignoring previous quality efforts; this will cause resistance to Six Sigma from 
those involved in quality.
■ Poor Six Sigma cultural planning and follow-through, as most o f the planning is 
done around the technical aspects o f the implementation.
■ Delegating cultural development to others or thinking a one-time intervention 
will result in the desired outcome.
■ Not having cultural goals or objectives.
■ Not allowing for unexpected interruptions.
■ Failing to understand necessary resource allocation.
Some authors highlight specific challenges o f  Six Sigma implementation (Harry, 
2000b; Gnibus, 2000; Basu and Wright, 2004; McAdam and Lafferty, 2004). Some
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o f the potential challenges in implementing the Six Sigma methodology include the
following:
■ Fear o f change. This could be the most important obstacle to improvement, by 
organisational resistance to change. It could be difficult to change employees’ 
attitudes and the work methods which they have been used for performing their 
tasks, particularly if  the employees are not certified/qualified or trained in new 
working methods and techniques.
■ Lack o f confidence in Six Sigma. The organisation’s management and employees 
could lack confidence that Six Sigma could solve and improve the organisation’s 
problems. This could be due to other organisations’ failure with Six Sigma 
programmes.
■ Top management not committed to quality improvement. Lack o f this 
commitment may result in employees seeing Six Sigma and its improvement 
initiative as something temporary that will fizzle out with time and that the top 
management is not serious about it.
■ Lack o f support to team members. The improvement o f team members may lack 
appropriate support from the top management in carrying out their tasks. This 
would result in employees’ lacking the necessary supporting tools and equipment 
for improvement and the confidence that their efforts for improvement would be 
recognised and rewarded.
■ Lack o f team-working. Team members do not know where to start. The areas for 
improvement sometimes might be unclear for team members or inappropriately 
identified, or sometimes the team members do not know which problem to start 
with, due to the complexity o f the problems or the areas needing to be improved.
■ High costs o f  improvements. The costs for some areas that need to be improved 
could be very high and require potential resources; this would limit top 
management’s support for improving those areas, which stay unimproved.
■ Lack o f data collection and analysis. The source o f  the data and actual data are 
not readily available for analysis and are more difficult to collect. The 
fundamental problem is with the accuracy and completeness o f the data.
■ The measurement o f customer satisfaction is more difficult due to the human 
behavioural interaction associated with production, the product or delivery of 
service. Organisations struggle to identify processes which can be measured in 
terms o f DPMO.
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■ Too much focus on BB and GB training without identifying projects for 
improvement sufficient to training.
■ Lack o f  understanding o f the strategic intent o f  Six Sigma.
■ Too many books and too much talk about Six Sigma.
■ Lack o f innovation in problem solving, no real breakthroughs.
■ Cost o f Six Sigma training and consulting.
■ Too much focus on projects instead o f processes.
■ Fragmentation o f various corporate initiatives.
■ Lack o f resources.
■ Lack o f empowerment, not empowering employees where appropriate, before 
adopting Six Sigma.
■ Employee mindset and detection-based mentality.■  Lack o f knowledge and understanding.
■ Poor application o f tools and techniques.■  Measurement problems.■  Lack o f communication.
■ Poor project management.
3.6 Reasons for Six Sigma Implementation Project Failure
According to Byrne (2003), there are reasons for the failure o f  a few Six Sigma 
projects, such as one o f the biggest, which is that organisations do not always 
provide these initiatives with the strong and visionary leadership they require to truly 
take hold in an organisation and fundamentally change how people do their everyday 
jobs. Six Sigma is a highly statistically intense approach to quality process 
improvement requiring not only deep technical knowledge to implement but also 
strong organisational resolve to launch and sustain. No individual, not even a 
powerful CEO, can successfully launch and sustain a Six Sigma initiative alone. It 
requires a significant amount o f teamwork among many people at all levels in the 
organisation, in addition to the CEO and the rest o f the top management, in order to 
complete Six Sigma projects and dramatically change how business processes 
operate.
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A failure o f some Six Sigma projects occurs when top management business leader, 
mandate that Six Sigma methods be quickly implemented and that results from the 
projects quickly follow. This can be unrealistic. Six Sigma represents an entirely new 
way o f working and it relies on the collection and analysis o f data and the use o f 
numerous statistical tools for correcting defects. To be successful, it must be 
supported with a strong infrastructure (training, communications, carefully 
considered metrics, specific rewards/incentives, etc.) from the moment it is launched. 
Even then, there typically is a steep learning curve involved in getting the effort up 
and running. People need time to become conversant with the methodology, master 
the statistical intricacies o f Six Sigma work techniques and become comfortable with 
using a ‘data-driven’ approach to get their jobs done. Too many programmes die 
when the project team faces technical issues they do not fully understand. Or the 
project team thinks it does understand the problem but its approach fails to deliver 
the expected results (Goldstein, 2001). According to Eckes (2000), most o f the 
projects fail due to:
■ Poor management skills.
■ Not setting clear agendas.
■ Not setting and keeping ground rules.
■ Not determining the roles and responsibilities.
■ Undesired facilitative behaviours.
In the same context, Bhote (2002) pointed out that one reason for Six Sigma failure 
is that organisations lacking in the kind o f statistical expertise possessed by Six 
Sigma BBs failed to understand the fundamental processes that must be mastered for 
Six Sigma to succeed. Second, a number o f opportunistic consulting organisations 
have quite literally misled a number o f their clients and implemented Six Sigma 
programmes that were either incomplete or inadequate to the task for which they 
were intended. Six Sigma projects can also fail if  BBs receive neither the coaching 
and training nor top-leadership mentoring they need to succeed in their jobs.
According to Gupta (2004), there are many factors which can be considered as the 
main ones for failure in implementing the Six Sigma approach, such as the 
following:
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1. Leadership failures
■ Not taking enough time to understand and see the benefits o f Six Sigma.
■ Lack o f passionate commitment to achieving dramatic results.
■ Setting low or no expectations for achievement with Six Sigma.
■ Not treating Six Sigma as a leadership initiative and giving it the highest 
priority.
■ Lack o f organisational alignment to involve all functions and to change the way 
o f doing things.
■ Lack o f identification o f  opportunities for improvement relating to profitability 
before launching Six Sigma.
■ Not integrating compensation structure with actual savings resulting from Six 
Sigma mindset.
■ Lack o f employee recognition and participation.
■ Not driving out fear.
■ Not changing the product development methodology, with design, and 
manufacturing blaming each other.
■ Not making time for Six Sigma projects, somehow perceived as extra work that 
must not be important.
■ Lack o f involvement by president or CEO, total delegation o f  Six Sigma to the 
corporate champion.
■ Not giving opportunity for middle managers and employees to express their 
views regarding the organisational change.
■ Not having the vision for the future and leadership styles (Gupta, 2004).
2. Black Belt failures
• Limited understanding o f leadership and interpersonal aspects o f BB role.
■ Too much emphasis on statistics and complicated tools.
■ Lack o f facilitation skills, causing poor teamwork.
■ Not clearly defining problem in enough detail.
■ Lack o f  innovation through collaboration and systems thinking.
■ Too many BBs, disproportionate to identified opportunities.
■ Fabricated savings from projects through creative maths (Gupta, 2004).
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3. Green Belt failures
■ Not empowered to produce great results.
■ Low expectations o f GBs.
■ Lack o f involvement o f GBs.
■ Rivalry among GBs and BBs due to poorly defined roles.
■ Assignment o f  GBs to supporting roles instead o f leading ones.
■ Perceived lack o f  respect for GBs compared to BBs.
■ Lack o f recognition o f GBs (Gupta, 2004).
4. Employee failures
■ Failure to enlist employees enough in problem-solving activities.
■ Lack o f an established process for encouraging employees’ intellectual 
involvement.
■ Insufficient training given to employees in problem solving.
■ Lack o f time given to employees for their active involvement.
■ Productivity emphasised over creativity and quality.
■ Lack o f empowerment to identify, prioritise and improve processes (Gupta, 
2004).
5. Consultantfailures
■ Understanding Six Sigma as a collection o f advanced and complicated statistical 
tools.
■ Focusing on 3.4 DPMO and thinking one has to produce millions o f parts to 
measure sigma level.
■ Treating Six Sigma like another problem.
■ Not emphasising the strategic component o f Six Sigma that requires the CEO’s 
passionate commitment.
■ Focusing on training lots o f people before identifying the opportunity for profits 
(Gupta, 2004).
All o f these pitfalls can be effectively addressed through careful planning and 
introduction o f  Six Sigma implementation. The chances o f  success can also improve 
once an organisation’s employees see Six Sigma projects begin to generate financial 
results; they often become strong zealt o f the methodology at that point and help
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drive fundamental culture change to support a ‘Six Sigma way o f working.’ Still, 
getting to this point requires intentional, highly focused efforts by an organisation’s 
top leaders to overcome both organisational inertia and employee indifference, 
especially at the very beginning o f an initiative.
3.7 Chapter Summary
This chapter has presented the Six Sigma implementation issues through a 
comprehensive review o f the relevant literature. It has explained the Six Sigma 
organisational infrastructure (roles), consisting o f key players given special titles o f 
martial arts colour belts based on their skills as Champion, MBB, BB, GB and YB, 
also known as team member. Then, it has described the Six Sigma implementation 
methodologies used in managing Six Sigma projects for both process improvement 
and new development projects that included the Six Sigma DMAIC continuous 
improvement methodology and the DMADV design/redesign model. In addition, it 
has given the reasons for/ benefits o f implementing Six Sigma projects and potential 
challenges in Six Sigma implementation. Finally, reasons for failure o f  Six Sigma 
implementation projects were discussed.
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CHAPTER 4
LITERATURE REVIEW III - CRITICAL SUCCESS FACTORS FOR 
EFFECTIVE SIX SIGMA IMPLEMENTATION
4.1 Introduction
This chapter presents the third part o f the literature review and deals with the critical 
success factors (CSFs) that affect Six Sigma implementation and drive the success o f 
Six Sigma projects. The chapter starts with what CSFs are. Then it provides and 
discusses the previous studies of CSFs for Six Sigma implementation. Next, it reviews in 
detail the CSFs for effective Six Sigma implementation and best practices. Finally, it 
concludes with a chapter summary. Figure 4.1 shows the structure o f the chapter.
M • CHAPTER 4: Critical Success Factors for Effective Six Sigma ImplementationV • Introduction (Section 4.1 )
V • What are Critical Success Factors (CSFs) (Section 4.2)
V • Previous Studies o f  CSFs for Six Sigma Implementation (Section 4.3)
V • CSFs for Six Sigma Implementation and Best Practices (Section 4.4)
V • Chapter Summary (Section 4.5)
\z
Figure 4.1 : Structure o f Chapter 4
4.2 What Are Critical Success Factors (CSFs)?
The term CSF describes the underlying or guiding principles o f an effort that must be 
followed to ensure that it is successful. They are those factors that are essential to the 
success o f the implementation o f any quality improvement initiative. In addition, 
Rockart (1979) defined CSFs as “those factors that are vital and critical to the 
success o f any organisation, in the sense that if  objectives associated with the factors 
are not achieved, the organisation will fail, while if  they are satisfactory, they will 
ensure successful competitive performance for the organisation”. In the Six Sigma 
context, CSFs are the factors that have to be achieved in order to stand any chance o f 
success and are those ingredients necessary for the successful and effective 
implementation o f any Six Sigma project. In addition, they can be viewed as those 
activities and practices that should be addressed in order to ensure successful and
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effective implementation. These would need either to be nurtured if  they already 
exist or developed if  they are not yet in place. The identification o f  such factors will 
encourage their consideration when organisations are developing an appropriate 
implementation plan.
The CSFs can be seen as points, areas or goals that have to be given extensive 
attention and support by the top management and represent those managerial areas 
that must be given special and continual attention to bring about high performance. 
Further, awareness and understanding o f such factors will also help to avoid failures 
o f Six Sigma projects in future implementation. Moreover, organisations must take 
account o f the CSFs in order to make the most o f the Six Sigma-related advantages. 
In the context o f Six Sigma project implementation, CSFs represent the essential 
ingredients without which a project stands little chance o f success.
4.3 Previous Studies of CSFs for Six Sigma Im plem entation
Based on a comprehensive review o f Six Sigma literature in the implementation area, 
the CSFs o f Six Sigma are considered as one o f the critical objectives and the 
theoretical framework o f this research. The review o f the academic and practitioner 
literature regarding Six Sigma implementation shows limited work to reveal the 
CSFs for implementing Six Sigma. To date, many practitioners and researchers have 
identified various key factors for the successful implementation o f Six Sigma and the 
researcher found 27 relevant articles/studies on CSFs, as set out in Table 4.1.
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No. Authors) Year Article Title Joumal/ConferencePublisher Study Type CSFs of Six Sigma Implementation
1
Anbari, F. T. 
and
Kwak, Y. H.
2004
Success factors in 
managing Six 
Sigma projects
Project Management 
Institute Research 
Conference. 
London, UK, 
11-14 July
Literature review.
Discussions with Six Sigma leaders 
at several organisations.
1. Management commitment, organisational involvement and 
project governance;
2. Project selection, planning and implementation methodology;
3. Six Sigma project management and control;
4. Encouraging and accepting cultural change; and
5. Continuous education and training.
2 Antony, J. 2004a
Six Sigma in the 
UK service 
organisations: 
results from a pilot 
survey
Managerial Auditing 
Journal,
Voi. 19, No. 8, 
pp. 1006-1013
Comparative study and Pilot survey
1. Integrating Six Sigma with business strategy;
2. Customer focus
3. Project management skills;
4. Executive leadership and senior management commitment;
5. Organisational infrastructure;
6. Project selection and prioritisation;
7. Management of cultural change;
8. Integration of Six Sigma with financial accountability;
9. Understanding DMAIC methodology;
10. Training and education;
11. Project tracking and reviews;
12. Incentive programme; and
13.Organisation-wide commitment.
3 Antony, J. 2006
Six Sigma for 
service 
processes
Business Process 
Management Journal, 
Voi. 12, No. 2, 
pp. 234-248
Descriptive study
1. Strong leadership and management commitment;
2. Organisational culture change;
3. Aligning Six Sigma projects to corporate business objectives;
4. Selection of team members and teamwork;
5. Six Sigma training;
6. Understanding DMAIC methodology, tools, techniques and key 
metrics;
7. Selection of projects and project management skills;
8. Integrating Six Sigma to customers; and
9. Accountability (tying results in financial terms to the bottom- 
line).
(continued)
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4
Antony, J. 
and
Banuelas, R.
2002
Key ingredients 
for the effective 
implementation 
of Six Sigma 
programme
Measuring Business 
Excellence,
Vol. 6, No. 4, 
pp. 20-27
Pilot study
1. Top Management involvement and commitment;
2. Cultural change;
3. Organisation infrastructure;
4. Training;
5. Project management skills;
6. Project prioritisation and selection, reviews and tracking;
7. Understanding Six Sigma methodology, tools and techniques;
8. Integrating Six Sigma with business strategy;
9. Integrating Six Sigma with customer; 
lO.Integrating Six Sigma with human resources; and 
11.Integrating Six Sigma with suppliers.
5
Antony, J. 
and
Fergusson, C.
2004
Six Sigma in the 
software 
industry: results 
from a pilot 
study
Managerial Auditing 
Journal,
Vol. 19, No. 8, 
pp. 1025-1032
Comparative study
1. Commitment of top management leadership;
2. Supporting organisational infrastructure;
3. Cultural change;
4. Six Sigma training;
5. Integrating Six Sigma with business strategy;
6. Accountability;
7. Customers involvement;
8. Understanding Six Sigma methodology;
9. Project management; and
1. Project prioritisation and selection.
(continued)
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6
Antony, J., 
Antony, F. J., 
Kumar, M. 
and
Cho, B. R.
2007
Six Sigma in 
service
organisations - 
benefits, 
challenges and 
difficulties, 
common myths, 
empirical 
observations and 
success factors
International 
Journal o f  Quality 
and Reliability 
Management, 
Vol. 24, No. 3, 
pp. 294-311
Literature review
1. Integrating Six Sigma with business strategy;
2. Customer focus;
3. Project management skills;
4. Management commitment and involvement;
5. Organisational infrastructure;
6. Understanding Six Sigma methodology;
7. Project selection and prioritisation;
8. Integration of Six Sigma with financial accountability;
9. Management of cultural change;
10. Training and education;
11. Project tracking and reviews;
12.1ncentive programme; and
13.Organisation-wide commitment.
7
Antony, J., 
Kumar, M. 
and
Madu, C. N.
2005
Six Sigma in 
small and 
medium-sized 
UK
manufacturing 
enterprises, 
some empirical 
observations
International 
Journal o f  Quality 
and Reliability 
Management, 
Vol. 22, No. 8, 
pp. 860-874
Literature review
1. Management involvement and participation;
2. Organisational infrastructure;
3. Cultural change;
4. Training;
5. Integrating Six Sigma with customers;
6. Integrating Six Sigma with business strategy;
7. Integrating Six Sigma with employees;
8. Integrating Six Sigma with suppliers;
9. Understanding of Six Sigma methodology;
10. Project management skills; and
11. Project prioritisation and selection.
8 Blakeslee, J. A. 1999a
Achieving 
quantum leaps 
in quality and 
competitiveness: 
Implementing 
the Six Sigma 
solution in your 
organisation
ASQ Annual Quality 
Congress Proceedings, 
Milwaukee, 
pp. 486-496
Descriptive study
1. Committed leadership;
2. Integrated with top level strategy;
3. Customer and market intelligence network;
4. Business process framework;
5. Incentives and accountability;
6. Full-time Six Sigma team leaders; and
7. Projects produce real savings or revenues.
(continued)
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9 Blakeslee, J. A. 1999b
Implementing 
the Six Sigma 
solution - how 
to achieve 
quantum leaps 
in quality and 
competitiveness
Quality Progress, 
Vol. 32, No. 7, 
pp. 77-85
Descriptive study
1. Committed leadership with edge;
2. Integrated with existing initiatives, business strategy, and 
performance measures;
3. Disciplined customer and market intelligence network;
4. Business and thinking process framework;
5. Incentives and accountability;
6. Full-time and trained Six Sigma team leaders;
7. Projects produce real savings or revenues; and
8. Continuous reinforcement and reward of leaders.
10 Byrne, G. 2003
Ensuring 
optimal success 
with Six Sigma 
implementations
Journal o f  
Organisational 
Excellence, 
Vol. 22, No. 2, 
pp. 43-50
Descriptive study
1. Strong hands-on top leadership of initiatives;
2. Ability to cascade Six Sigma leadership responsibilities to 
leaders at all levels in organisation;
3. Ability of organisation’s top leadership and senior Six Sigma 
champion to elicit commitment of business process owners to 
Six Sigma principles and practices;
4. Careful selection of BBs to spearhead Six Sigma projects; and
5. Appropriate and customised training of BBs to help them fulfil 
their Six Sigma leadership roles and project goals.
11
Chakrabarty, A. 
and
Tan, C. K.
2007
The current state 
of Six Sigma 
application in 
services
Managing Service 
Quality,
Vol. 17, No. 2, 
pp. 194-208
Literature review
1. Top management commitment;
2. Education and training;
3. Cultural change;
4. Customer focus;
5. Clear performance metrics;
6. Attaching success to financial benefits; and
7. Organisational understanding of work processes.
(continued)
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12
Coronado, R. B. 
and
Antony, J.
2002
Critical success 
factors for the 
successful 
implementation 
of Six Sigma 
projects in 
organisations
The TQM Magazine 
Vol. 14, No 2, 
pp. 92-99
Literature review
CSFs derived from thorough 
analysis of various journal papers, 
books and case studies.
1. Management involvement and commitment;
2. Cultural change;
3. Communication;
4. Organisation infrastructure;
5. Training;
6. Integrating Six Sigma with business strategy;
7. Integrating Six Sigma with customer;
8. Integrating Six Sigma with human resources;
9. Integrating Six Sigma with suppliers;
10. Understanding tools and techniques within Six Sigma;
11. Project management skills; and
12. Project prioritisation and selection.
13 George, M. 2002
Lean Six Sigma: 
combining Six 
Sigma quality 
with Lean speed
New York, 
McGraw-Hill Book
1. Customer focus for project choice;
2. Project feasibility of projects in limited timeframe;
3. Evaluation of resp. of profitability;
4. Consequent agreement on objectives and controlling of results;
5. Focus on essential business processes;
6. Application of approved toolset;
7. Consequent enabling of employees and provision of resources
14 Goldstein, M. 2001
Six Sigma 
programme 
success factors
ASQ Six Sigma Forum 
Magazine,
Vol. 1, No. 1, 
pp. 36-45
Literature review
1. Deployment plan;
2. Active participation of the senior executives;
3. Project reviews;
4. Technical support (MBBs);
5. Full-time vs. part-time resources;
6. Training;
7. Communications;
8. Project selection;
9. Project tracking;
10. Incentive programme;
11 .Safe environment;
12.Supplier plan; and 
13.Customer ‘WOWS’.
(continued)
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15
Henderson, K. M. 
and
Evans, J. R.
2000
Successful 
implementation 
of Six Sigma: 
benchmarking 
General Electric 
organisation
Benchmarking: An 
International Journal, 
Voi. 7, No. 4,
pp. 260-281
Literature review and case study: 
General Electric (GE) Organisation
1. Upper management support/involvement;
2. Organisational infrastructure;
3. Training;
4. Statistical tools;
5. Link to human resources-based actions (promotions, bonuses, 
etc.);
6. Communication to employees;
7. Measurement systems; and
8. Information technology infrastructure.
16 Hendry, L. 2005
Exploring the 
Six Sigma 
phenomenon 
using multiple 
case study 
evidence
Lancaster University 
Management Working 
Paper
Empirical study,
Evidence from 11 case study 
companies.
1. Management involvement;
2. Effectiveness of Six Sigma training programme;
3. Six Sigma organisation (Project champion, Master Black Belt 
(MBB), Black Belt (BB), etc.);
4. Motivation programme;
5. Impact of assigning Black Belt (BB) to either full-time or part- 
time post;
6. Type of reporting structure; and
7. Nature of technical support available.
17 Hoerl, R. 1998b
The
fundamentals of 
Six Sigma
Quality Progress, 
Voi. 31, No. 6, 
pp. 36-38
Literature review
1. Continued top management support and enthusiasm;
2. Emphasis on quantitative and disciplined approach to process 
improvement;
3. Value placed on understanding and satisfying customer needs;
4. Big dollar impact; and
5. Manner in which it combines right projects with right people and 
tools.
18
Johnson, A. 
and
Swisher, B.
2003 How Six Sigma Improves R&D
Research Technology 
Management,
Voi. 46, No. 2, 
pp. 12-15
Literature review
1. Sustained and visible management commitment;
2. Continuing Education and training of managers and participants;
3. Set clear expectations and select project leaders carefully for 
leadership skills;
4. Pick and select strategically important projects.
(continued)
'able 4.1: (continued)
No. Authors) Year Article Title J oumal/Conference Publisher Study Type CSFs of Six Sigma Implementation
19
Kwak, Y. H. 
and
Anbari, F. T.
2006
Benefits, 
challenges and 
future of Six 
Sigma approach
Technovation, 
pp. 1-8 Literature review
1. Management involvement and organisational commitment;
2. Project selection, management and control skills;
3. Encouraging and accepting cultural change; and
4. Continuous education and training.
20 Lee, K. 2002
Critical success 
factors of Six 
Sigma
implementation 
and the impact 
on operations 
performance
PhD. Dissertation, 
Cleveland State 
University
Exploratory study
1. Previous quality programme adoption;
2. Top management leadership;
3. Managerial processes;
4. BB’s background;
5. Full-time and part-time black belts;
6. Six Sigma training programmes; and
7. Statistical and analytical tool usage.
21
McAdam, R. 
and
Evans, A.
2004b
The organisational 
contextual factors 
affecting the 
implementation of 
Six Sigma in a high 
technology mass­
manufacturing 
environment
International 
Journal o f  Six 
Sigma and 
Competitive 
Advantage, 
Vol. 1, No. 1, 
pp. 29-43
Exploratory study
1. Management;
2. Communication;
3. Project management;
4. Six Sigma training; and
5. Rewards and recognition.
22
Pande, P. S., 
Neuman, R. P. 
and
Cavanagh, R. R.
2000
The Six Sigma 
Way: How GE, 
Motorola, and 
other top 
companies are 
honing their 
performance
McGraw-Hill, 
New York Book
1. Customer focus for project choice;
2. Project feasibility of the projects in a limited timeframe;
3. Evaluation of profitability;
4. Consequent agreement on objectives and controlling of results;
5. Focus on essential business processes;
6. Application of approved toolset;
7. Consequent enabling of employees and provision of resources.
(continued)
Table 4.1: (continued)
No. Authors) Year Article/Book Title Joumal/Conference/Publisher Study Type CSFs of Six Sigma Implementation
23
Sandholm, L. 
and
Sorqvist, L.
2002
12
Requirements 
for Six Sigma 
success
ASQ Six Sigma Forum 
Magazine,
Vol. 2, No. 1, 
pp. 17-22
Literature review
1. Management commitment and visible support;
2. Treatment of Six Sigma as holistic concept;
3. Investment of adequate resources;
4. Focus on results;
5. Customer orientation;
6. Focus on training and its content;
7. Adaptation to organisation’s situation and needs;
8. Prioritisation and selection of projects;
9. Development of uniform language and terminology;
10. Development of strategy to introduce Six Sigma;
11. Follow-up and communication of success stories;
12. Responsiveness to external influences.
24 Shahin, A. 2007
Analysis of Six 
Sigma Critical 
Success Factors 
in Iranian Car 
Making 
Companies
Proceedings, 
Middle East Quality 
Association (MEQA) 
I st International 
Annual Congress, 
March 25-27, 
Dubai
Exploratory study
1. Management commitment and involvement;
2. Cultural changes;
3. Organisational infrastructures;
4. Training;
5. Project manager skills;
6. Selection, evaluation and prioritisation of Six Sigma projects;
7. Understanding methodology and techniques of Six Sigma;
8. Linking Six Sigma to business strategy;
9. Linking Six Sigma to customers; and
10. Linking Six Sigma to employees.
25 Snee, D. R. 1999
Why should 
statisticians pay 
attention to Six 
Sigma? An 
examination for 
their role in the 
Six Sigma 
methodology
Quality Progress, 
Vol. 32, No. 9, 
pp. 100-103
Literature review
1. Management leadership;
2. Customers and processes are focused;
3. Bottom-line results;
4. Rapid project completion;
5. Clear defined success;
6. Infrastructure established;
7. Statistical approach; and
8. Disciplined approach.
(continued)
able 4.1 : (continued)
No. Authors) Year Article Title J oumal/Conference Publisher Study Type CSFs of Six Sigma Implementation
26 Starbid, D. 2002
Business 
Excellence: Six 
Sigma as a 
Management 
System
Proceedings, ASQ 's
th
56 Annual Quality 
Congress 
pp. 47-55
Case study
1. Start process management: identify core processes, customer 
needs and measures;
2. Drive performance through reporting: Leaders must maintain and 
report opportunity lists, status of active projects/resources, and 
results from finished projects.
3. Integrate championing of active projects: Select and charter 
projects and require updates during existing staff meetings.
27
Wyper, B. 
and
Harrison, A.
2000
Deployment of 
Six Sigma 
methodology in 
human resource 
function: a case 
study
Total Quality 
Management, 
Voi. 11, No. 4, 
pp. S720-S728
Case study
1. Management involvement and commitment;
2. Cultural change;
3. Organisation infrastructure;
4. Training;
5. Project management skills;
6. Project prioritisation and selection, reviews and tracking;
7. Understanding the Six Sigma methodology, tools and techniques;
8. Integrating Six Sigma with business strategy;
9. Integrating Six Sigma with customer;
10. Integrating Six Sigma with human resources; and
11. Integrating Six Sigma with suppliers.
Table 4.2: Emphasis o f 27 authors on various CSFs in Six Sigma implementation (descending)
N o. C S F s  o f  S ix  S ig m a  Im p le m e n ta t io n
K e y  A u th o rs Weighting 
(Total 27)m |2 | 131 |4| |S| m 1*1 I’ l 10) 111 M| 1 3 | 14 | 15 | 161 17) 18! 1 9 | 20] 21] Ml 2 3 | 24] [2 5 | 26] 271
1 Continued and strong top management commitment, support and involvement. * 24
2 Continuous effective training and education system * * * 0 + • * • * • * * * * * * * * * 0 20
3 Project prioritisation, selection, tracking, reviews and reports * * • * * * 0 * * 0 0 * * * * * • 0 18
4 Integrating Six Sigma with customer expectations and needs (Customer focus) 0 • ♦ * * 0 * * * 0 * • * • • • 0 17
5 Understanding the effective use of Six Sigma methodologies tools and techniques 0 * • • 0 0 • * 0 0 * • * 0 0 15
6 Forming suitable and supporting organisational infrastructure • * * • * 0 0 0 0 0 • 0 * 0 14
7 Integrating Six Sigma with corporate business strategy * * * * * 0 • 0 0 * * * * 0 14
8 Encouraging organisational culture change * * * * * * 0 * 0 • ♦ 0 12
9 Project management skills * * * * * 0 0 0 * * 0 11
10 Integration of Six Sigma with financial goals and accountability * • * * * 0 0 • 0 * 10
11 Selection of right project members and teamwork (full-time and part-time) * * 0 * 0 * * 7
12 Business process framework * 0 0 * * 0 0 7
13 Integrating Six Sigma with human resources * 0 * 0 0 0 6
14 Effective communication and follow-up of success stories and safe environment 0 0 0 * * 5
15 Incentives programme * 0 0 0 * 5
16 Integrating Six Sigma with supplier * 0 0 0 0 5
17 Integrating Six Sigma with employees (involvement and empowerment) * * 0 * 4
18 Continuous reinforcement, rewards and recognition 0 0 * 3
19 Organisation-wide commitment * * • 3
20 Clear performance metrics and measurement system 0 * • 3
21 Disciplined customer and market intelligence network 0 0 2
22 Integrating Six Sigma with existing initiatives * 0 2
23 Integrating Six Sigma with information technology (IT) 0 1
Key Authors
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Chapter 4 Critical Success Factors for Six Sigma Implementation
4.4 CSFs for Effective Six Sigma Implementation and Best Practices
A critical review o f literature and case studies o f Six Sigma leading organisations 
helps to identify some best practices related to the CSFs o f Six Sigma 
implementation. This section presents the key CSFs that influence the effective 
implementation o f the Six Sigma programme in different organisations based on the 
review o f Six Sigma implementation literature and best practice.
4.4.1 Top Management Commitment
All the literature reviewed agrees that continued and strong top management 
involvement, highly visible support and organisational commitment are a must for 
successful Six Sigma implementation (Henderson and Evans, 2000; Coronado and 
Antony, 2002). It appears clearly in the Six Sigma success stories for leading Six 
Sigma organisations like Motorola, GE and AlliedSignal that the CEOs are the ones 
who have made it possible. Good examples o f commitment o f CEOs are Jack Welch 
o f GE and Bob Galvin o f Motorola whose executives adopted such a leadership 
approach (Henderson and Evans, 2000; Coronado and Antony, 2002; Goh, 2002; 
Chakrabarty and Tan, 2007). Goh (2002) illustrated that Six Sigma implementation 
has to be ‘top-down’ rather than initiated by a particular department or from the 
ground. The top executive must be part o f  Six Sigma. Thus he/she must change the 
agenda o f upper management meetings so the quality initiative is right near the top. 
Six Sigma has to be part o f every discussion on the performance o f the business and 
Six Sigma results are discussed daily with his/her boss (Paul, 1999; Henderson and 
Evans, 2000).
Feigenbaum (1997) advised that the top executive must be consistent and continuous 
in effective Six Sigma implementation and obtaining the maximum possible Six 
Sigma results is not a short-term, ‘instant-pudding’ way to improve competitiveness. 
Implementing Six Sigma requires hands-on, continuous leadership. Six Sigma top 
executive involvements includes a continuous processes o f  envisioning the future o f 
a coherent organisation mission, overseeing all development process and providing 
motivation towards facilitating, strengthening and integrating organisation culture
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and climate. Antony and Benuelas (2002) validated that management commitment 
and involvement were the most critical factors, as Six Sigma requires.
Continuous support and commitment from top management are crucial for the 
successful introduction and development o f Six Sigma programmes (Pande et a l, 
2000).Without that, the true importance o f the initiative will be in doubt and the 
energy behind it will be lost (Pande et al., 2000; Goldstein, 2001; Halliday, 2001; 
Coronado and Antony, 2002). In order to be successful in implementing Six Sigma, 
top management must be involved in the creation and management o f  the process 
management system and also participate in projects themselves (Eckes, 2000).
Paul (1999) and Henderson and Evans (2000) suggested that Six Sigma should be 
part o f everybody’s job, including top management (corporation, business unit or 
even department) (Coronado and Antony, 2002). Top management should support 
the Six Sigma initiative by personally spending time in every Six Sigma training 
event, speaking and answering questions raised by employees, dropping in (usually 
unannounced) during reviews, making site visits to observe at first-hand the degree 
to which Six Sigma is ingrained in the culture and monitoring Six Sigma project 
progress weekly through summary reports from the tracking database and monthly 
reviews with the Six Sigma team (Pande et al., 2000; Coronado and Antony, 2002).
4.4.2 Formation o f  Six Sigma Organisational Infrastructure
In addition to continued top management commitment and involvement, there also 
needs to be a suitable and effective infrastructure in place to support the Six Sigma 
introduction and implementation programme within any organisation.
The organisational structure for Six Sigma consists o f  a hierarchy o f roles, depending 
on the level o f  expertise which is identified by the belt system. The Six Sigma belt 
system is the responsibility structure used to develop and manage employees by 
clearly defining their roles and responsibilities and their benefits from participation 
in continuous improvement efforts, which may increase the employees’ contribution 
to Six Sigma (Breyfogle et al., 2003). The Six Sigma teams are highly trained, have 
undergone rigorous statistical training and lead teams in identifying and executing Six
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Sigma projects. Those belt levels make sure that establishment and execution o f Six 
Sigma projects are done seamlessly (Hoerl, 2001). Specific Six Sigma roles include 
various levels o f expertise such as Six Sigma Champions, MBBs, BBs, GBs and team 
members and they have to include a diverse population o f technical and non-technical 
people, managers and people from key business areas (Welch, 1996). They are the 
agents o f change who should spread the Six Sigma philosophy throughout the 
organisation and operators who know their process better than anybody should also 
be familiarised with it since they are the main contributors o f the quality in products 
and services (Antony, 2000). Full descriptions o f  Six Sigma Belt system roles are 
provided in the Glossary o f Six Sigma Terms.
The belt system identifies the key roles o f the people directly involved in applying 
Six Sigma (Pande et al., 2000). The belt system must be applied throughout the 
organisation, starting with top management (i.e. the champions) and should be 
cascaded down through the organisational hierarchy. The good thing about the belt 
system is that everyone involved in the organisation is thus speaking the same 
language (Hoerl, 1998). It has helped to generate hundreds o f  projects, ranging across 
every function o f the organisation (Bowman, 1997). Six Sigma improvement projects 
are carried out by teams composed o f members performing the above roles (Harry, 
2000; Henderson and Evans, 2000). Six Sigma includes offering differentiated 
training programmes to employees to increase training effectiveness (Linderman et 
al., 2003).
4.4.3 Readiness fo r  Organisational Culture Change
The importance o f organisational culture is also explicitly addressed in the Six Sigma 
literature, where culture is seen as influencing the effectiveness o f  changes required 
for a Six Sigma implementation in an organisation (e.g. Breyfogle et al., 2003; 
Coronado and Antony, 2002; Smith, 2003). Six Sigma requires substantial change in 
the way that an organisation operates and the people behave towards quality and 
quality improvement.
Organisational culture change readiness has been recognised as one o f the CSFs or 
challenges in Six Sigma implementation (Antony and Banuelas, 2002; Coronado and
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Antony, 2002; Kwak and Anbari, 2006). According to Rouda and Kusy (1995), an 
organisation should be ready for change and able to meet a number o f conditions. 
There are three main elements: (1) dissatisfaction with the present situation, (2) a 
vision o f what it is possible to do in the future and the first steps that an organisation 
can use to decide if  it is, (3) readiness for change. These three components must all 
be present to overcome the resistance to change in the organisation. If an 
organisation is able to display these three components, it can begin the process of 
change.
Antony and Banuelas (2002) identified organisational culture as a key factor 
essential for successful Six Sigma implementation. Breyfogle et al. (2003) suggested 
that organisations should assess their current culture to identify the forces that drive 
the organisation towards Six Sigma implementation and those restraining it. Top 
management should then make strategic plans to enhance the drivers and overcome 
the restraining forces. Likewise, Coronado and Antony (2002) suggested that Six 
Sigma programmes may be resisted in an organisation if  the organisation’s culture is 
fear based. But Six Sigma programmes can thrive in an open and supportive 
environment where quality problems are viewed as improvement opportunities. In 
some cases, substantial change to an organisation’s structure and infrastructure needs 
to take place (Coronado and Antony, 2002; Chakrabarty and Tan, 2007). Often this 
change can lead to conflict. The best way to tackle this resistance problem is through 
increased communication, motivation and education (Coronado and Antony, 2002).
Six Sigma implementation requires the right mindset and attitude o f people working 
within the organisation at all levels. With a true cultural revolution in an organisation 
come the basic two fears on an individual level: fear o f change and fear o f  not 
achieving the new standards. To overcome fear o f change in any industrial 
environment, the people involved must understand the need for change. It would be 
ideal to create a communication plan that would address why Six Sigma is important 
and how the Six Sigma methodology works in organisations (Hendricks and 
Kelbaugh, 1998). It is also essential to restructure the organisation in order to drive 
the cultural change and make Six Sigma a part o f everyday life.
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Six Sigma involves substantial change in the organisation structure and 
infrastructure. Usually when important change occurs, the people in the organisation 
are afraid o f  the unknown and they do not understand the need for change. 
Statements such as; “W e’ve tried this before but it doesn’t work” or “It’s the way 
we’ve always done this” are typical examples o f  strong resistance to change. Some 
organisation cultures are fear based, where mistakes are not allowed and employees 
are used to hiding defects. Six Sigma, on the other hand, flourishes in an open and 
safe environment where defects are seen as improvement opportunities (Erwin, 
2000).
Organisation-wide change often goes against the strong values held by members in 
the organisation, that is, the change may go against how members believe things 
should be done. This behaviour can be the result o f different factors o f  resistance o f 
which Eckes (2000) identified four: technical, political, individual and 
organisational. It must be highlighted that creation o f a Six Sigma culture is neither 
fast nor easy. It takes a long time; some organisations may take years to achieve a Six 
Sigma cultural transformation but it depends on the degree o f  current inefficiency and 
ineffectiveness in the organisation and o f  commitment o f  management and employees 
alike (Eckes, 2001a).
According to Henderson and Evans (2000), Jack Welch (GE CEO) created change in 
organisational culture and overcame employee resistance by changing the 
organisational structure at the top, investing in training, adjusting the reward and 
recognition system and using early communication to employees. Other organisations 
that have succeeded in managing change have identified that the best way to tackle 
resistance is through increased and sustained communication, motivation and 
education. It is important as well to get as much practical feedback as possible from 
employees, plan the change through detailed Six Sigma implementation milestones, 
delegate responsibilities when possible and empower people to make their own 
decisions. Welch and Byrne (2001) stated that, “Overall, Six Sigma is changing the 
fundamental culture o f the organisation and the way to develop people.”
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4.4.4 Continuous Training and Education
Training is also one o f the CSFs in effective Six Sigma implementation. It is 
recognised as the single most important factor in improving quality once the 
necessary commitment has been assured and accordingly training strategy should be 
addressed early, along with other strategies within the quality policy (Oakland, 
2003). Quality begins and ends with training (Ishikawa, 1985). It is critical and the 
best way is to provide the communication in terms o f  the ‘why’ and ‘how’ o f Six 
Sigma to people in the organisation as early as possible and give the opportunity to 
them to improve their comfort level through training classes (Hendricks and 
Kelbaugh, 1998) unleashing the employees into the world o f  Six Sigma (Henderson 
and Evans, 2000). Moreover, the organisation should look for the idea o f passing 
from a trained organisation to a learning organisation (Coronado and Antony, 2002). 
Training also creates a sense o f ownership for everyone in the organisation, whatever 
their level o f involvement (Coronado and Antony, 2002).
Training should be part o f the overall approach o f Six Sigma implementation and can 
come in a variety o f  packages including outsourced and internally provided training. 
In support o f outsourcing training, some think that cultural changes such as Six 
Sigma rarely come from within an organisation (Henderson and Evans, 2000). 
Whether training is outsourced or provided by internal employees, most successful 
organisations believe that training is worth the investment. Training and education 
give a clear vision and sense for people to better understand the fundamentals, tools 
and techniques o f Six Sigma. Training is part o f  the communication techniques to 
make sure that managers and employees apply and implement the complex Six 
Sigma tools and techniques effectively (Coronado and Antony, 2002; Goh, 2002; 
Johnson and Swisher, 2003; Kwak and Anbari, 2006; Chakrabarty and Tan, 2007).
The training curriculum is customised and needs to be provided by identifying key 
roles and responsibilities o f individuals implementing Six Sigma projects (Anthony 
and Banuelas 2002). The curriculum in the belt system varies from organisation to 
organisation and consultant to consultant; however, it needs to be provided by 
identifying the key roles o f  the people directly involved in applying Six Sigma. For
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example, the training for becoming a BB within Motorola is a minimum of one year. 
In order to be accredited to BB, candidates must complete an application form to 
demonstrate how they have met the requirements in both training and practice o f Six 
Sigma (Ingle and Roe, 2001). In GE, the length o f training is approximately 16-20 
weeks. Qualification as a BB is very important when employees are being considered 
for promotion. In general, it appears that GE has a more structured approach to 
training than Motorola (Antony and Banuelas, 2002). Table 4.3 shows a comparison 
o f roles, profiles, training and numbers o f people trained in the belt system according 
to Air Academy Associates (1998), which is a Six Sigma training and consulting 
group.
Table 4.3: Comparison o f role, profile and training in Six Sigma belt systems
GB BB Champion
Profile
■ Technical background.
■ Respected by peers.
■ Proficiency in basic 
and advanced tools.
■ Technical degree.
■ Respected by peers and 
management.
■ Many of basic and 
advanced tools.
■ Senior manager.
■ Respected leader and 
mentor of business issues.
■ Strong proponent of Six 
Sigma who asks right 
questions.
Role
■ Leads important 
process improvement 
teams.
■ Leads, trains and 
coaches on tools and 
analysis.
■ Assists BBs.
■ Typically part-time on 
a project.
■ Leads strategic, high 
impact process 
improvement projects.
■ Change agent.
■ Teaches and mentors 
cross-functional team 
members.
■ Full-time project leader.
■ Convert gains into £.
■ Provides resources and 
strong leadership for 
projects.
■ Inspires shared vision.
■ Establishes plan and 
creates infrastructure.
■ Develops metrics.
■ Converts gains into £.
Training
■ Two three-day 
sessions, with one 
month in between to 
apply.
■ Project review in 
second session.
■ Four one-week sessions 
with three weeks in 
between to apply.
■ Project review in 
sessions two, three and 
four.
■ One week champion 
training Six Sigma 
development and 
implementation plan.
Numbers
■ One per 20 employees 
(5 percent).
■ One per 50 to 100 
employees (1-2 per cent).
■ One per business group or 
major manufacturing site.
S o u r c e :  Air Academy Associates ( 998)
Hendericks and Kelbaugh (1998) pointed out that, besides hardware and software, the 
‘human-ware’ side is needed to make productivity work. Training is a cornerstone and 
improved human input is critical in the productivity equation. Training should also 
take into account the culture and history o f  an organisation. The Six Sigma 
implementation requires rigorous training in statistical methods, analytical 
techniques and various measurement tools that will be helpful to the work o f BBs 
and their Six Sigma project teams. Although training o f BBs is a critical element in
67
Chapter 4 Critical Success Factors for Six Sigma Implementation
Six Sigma implementation, the training should not occur too early in the 
implementation process. The specific type o f training they will need may not be 
known until later.
4.4.5 Use o f  Proper S ix  Sigma Methodologies and Tools
Henderson and Evans (2000) claimed that during belt training, employees have to 
learn significant tools and techniques that help prepare and run the Six Sigma 
project. The key to achieving high quality conformance and to overcoming process- 
related problems is the use o f statistical tools and techniques (Modaress and Aussari, 
1989).
Six Sigma can be very beneficial to improving the bottom-line, if  implemented 
wisely. However, if  the techniques are not used wisely, there is a very large danger 
that the programme will be counterproductive and frustrating. Organisations can 
sometimes get so involved in how to count defects and report defect rates that they 
lose sight o f the real value o f Six Sigma, which is orchestrating process improvement 
and reengineering and bottom-line benefits through the wise implementation o f 
statistical techniques (Breyfogle, 1999b).
Six Sigma organisations have to use the statistical tools within a structured 
methodology to gain the knowledge needed to produce better, faster and less 
expensive products and services than the competition (Breyfogle, 1999b), and be 
capable o f choosing the most appropriate tools and techniques applicable to them 
(Pande et a l,  2000; Coronado and Antony, 2002).
Employees should be prepared with the proper tools to successfully approach and 
complete Six Sigma projects. A healthy portion o f Six Sigma training involves 
introduction to the theory behind the typical use o f  and practical experimentation 
with three groups o f  tool sets required within the Six Sigma problem solving 
framework: team, process and statistical tools (Henderson and Evans, 2000). Team 
tools and process tools are those used to prepare the Six Sigma project leader with 
the team and leadership skills required through the run o f  the project. These tools 
also help the project leader to create a shared need for the project as well as establish
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an extended project team. Statistical tools and a disciplined methodology used by 
specially trained individuals can improve processes by helping identify potential 
causes for variation and then reducing variation and defects.
4.4.6 Teamwork
In reviewing the literature, teamwork again turns out to be a critical factor for Six 
Sigma success. The Six Sigma programme concentrates on the importance of 
partnering, team focus and participation, because it is beneficial to get a diversity o f 
opinions and perspectives in dealing with quality issues. It is the different 
backgrounds, experiences and perspectives that make the team output more valuable 
than an individual decision (Thompson, 1998).
Teamwork is a fundamental element within Six Sigma. The value o f  teamwork 
formed by cross-functional teams will launch a sense o f ownership, better 
communication, team working value and an overall view o f the organisation 
(Coronado and Antony, 2002). As most o f Six Sigma work is done at the project 
team level, teamwork is a very important aspect o f Six Sigma culture. Therefore it is 
essential for organisations to focus on developing effective teamwork skills for their 
employees. It should be noted that focused training in cross-cultural skills makes a 
significant difference in team performance. In this regard, Dale (2003) argued that 
without teamwork, difficulty would be found in gaining the commitment and 
participation o f  people throughout the organisation.
Clarity o f purpose is essential for teamwork. Good communication skills and various 
team-building techniques encourage interpersonal relationships required to 
accomplish most tasks in the workplace. Six Sigma emphasises the need to work 
together. Solutions arrived at by teams are generally thought to be better, more 
creative and foster commitment to the ultimate outcome (Morrow et al., 1997).
4.4.7 Effective Communication
Communication is part o f the cement that holds together the bricks o f the Six Sigma 
process, supporting the principle o f people-based management (Kanji and Asher,
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1993). Effective communication is a means o f overcoming resistance to management 
initiatives and maintaining enthusiasm for quality initiatives within the organisation. 
Effective communication is vital in aligning the workforce towards corporate 
expectations. Unclear and inconsistent communication results in employees, front­
line and middle managers focusing on priorities which have little or no relevance to 
the organisational focus (Henderson and Evans, 2000).
Communication is the interaction (oral or written) between leadership and 
subordinates. Furthermore, effective communication is a critical factor in creating 
Six Sigma culture. Communication is essential to build awareness about Six Sigma 
throughout the organisation; this may be done through an organisation-wide 
announcement from the most senior executive within the organisation, through 
organisation intranet, circulation o f success stories, newsletters, bulletins or any other 
communication channels. It is very important that everyone within the organisation 
knows what Six Sigma is and what its benefits are (Coronado and Antony, 2002).
According to Hendericks and Kelbaugh (1998), “It is critical to communicate both 
the why and the how o f Six Sigma as early as possible, and provide the opportunity 
for people to improve their comfort level through training classes” . Using effective 
communication helps to educate and pave the way for gradual change in any 
organisation. Henderson and Evans (2000) and Coronado and Antony (2002) also 
emphasise the importance o f a communication plan to involve the personnel with the 
Six Sigma initiative by showing them how it works, how it is related to their jobs and 
the benefits from it. By doing this, resistance to change can be reduced.
Communication between top management and employees is critical to Six Sigma 
implementation. Six Sigma can be sabotaged when bureaucratic barriers combine 
with management misunderstandings o f what Six Sigma needs if  it is to function. If 
communication fails, Six Sigma fails, and this is more likely to happen when 
management, individuals or factions are not brought into the process. Communication 
o f Six Sigma from top management to organisation members and the communication 
o f commitments are inextricably linked in the quality process (Coronado and Antony, 
2002).
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A corporate communication strategy is essential to show personnel how Six Sigma 
will work in the organisation environment, what the benefits will be and how jobs 
will be affected by the changes. The intranet provides a forum for communicating 
information about Six Sigma, and other media, such as presentations and workshops, 
need to be devised, together with a medium for upward communication. At each 
stage o f the implementation programme or as quick wins are identified, the results 
should be published. It is also essential, in order to maintain transparency, to publish 
and seek comments on problems and setbacks encountered. This will reduce the risk 
o f the same mistake occurring again in other parts o f the contracting and purchasing 
process as well as other Six Sigma projects elsewhere in the organisation (Henderson 
and Evans, 2000).
It is important to establish a communication programme that can describe what 
should be communicated by whom and how often. It would help organisations to 
propagate their business strategy, customer requirements and work team. After 
implementation o f Six Sigma projects, it is best to publish results, but these should 
not be restricted to success stories but also admit and communicate setbacks. It will 
help other projects in the pipeline to avoid the same mistakes and learn from 
mistakes (Coronado and Antony, 2002).
4.4.8 Project Management Skills
Another key CSF in the implementation o f Six Sigma is that project leaders must 
have some basic project management skills. As mentioned earlier, Six Sigma belt 
team players must be taught team tools, where project management skills are 
included. The Six Sigma project managers, Champions, BBs and GBs should 
consider the key elements o f project management, such as time, cost and quality. 
Defining them will provide the team with the scope, aim and resources needed to 
deliver an improvement in the short-term, at the lowest cost and meeting the 
requirements needed (Coronado and Antony, 2002). To obtain this, they need to work 
in cross-functional teams in which facilitative leadership guides the team to 
contribute in reaching the business strategy by identifying customer requirements.
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As Six Sigma is a project-driven methodology, it is good practice for the team 
members to have project management skills to meet the various deadlines or 
milestones during the course o f  the project (Antony and Banuelas, 2001). Most Six 
Sigma project failures are due to poor project management skills, setting and keeping 
ground rules and determining the project’s roles and responsibilities (Eckes, 2000).
4.4.9 Project Prioritisation and Selection
According to Ingle and Roe (2001), as Six Sigma is a project-driven methodology, it 
is essential to prioritise projects which provide maximum financial benefits to the 
organisation. For many organisations, financial returns to the bottom-line are the 
main criterion. Therefore the projects should be selected in such a way that they are 
closely tied to the business objectives o f the organisation as they help the 
organisation improve competitive advantage, business profitability and process 
cycle-time, throughput yield, etc.. In addition, it is imperative to keep projects small 
and focused so that they are meaningful and manageable (Coronado and Antony, 
2002).
It is important to choose the right improvement project when working with Six 
Sigma. Pande et al. (2000) claim that a carefully chosen and well defined 
improvement project gives better and faster results. According to them, a successful 
Six Sigma project should fulfil three conditions:
1. There is a gap between current and desired performance.
2. The cause o f  the problem is not identified.
3. The solution to the problem is not predetermined, nor is the optimal solution 
known.
A Six Sigma improvement project has to be selected using two criteria: whether it 
can address the issues that are critical to an organisation’s customers and whether it 
can bring substantial bottom-line benefits (Breyfogle et al., 2001a). Six Sigma 
projects have to be carefully selected, planned and reviewed to maximise the benefits 
o f implementation. The project has to be feasible, organisationally and financially 
beneficial and customer oriented (Anbari and Kwak, 2004). Six Sigma projects 
ideally should concentrate on a specific area o f interest. Lynch et al. (2003)
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suggested that larger projects, or projects targeting more than one area of 
concentration and taking more than three to six months, should be divided into 
separate projects with the spin-offs to be completed later or worked on in parallel as 
separate projects.
There are many criteria for project selection that look to measure the factors 
described. Harry and Schroeder (2000), for instance, suggest that project selection 
can be top down or bottom up and propose the following possible decision criteria 
for project selection (Harry and Schroeder, 2000; Coronado and Antony, 2002): 
DPMO, net cost savings, cost o f poor quality (COPQ), capacity, cycle time, customer 
satisfaction and internal performance. Furthermore, after properly selecting 
projects, it is important to define their scope, lim itations, individual roles and 
responsibilities, etc., showing what the team will be and will not be working on. 
Moreover, the project goals or objectives must reflect the critical quality 
requirements from customers. So there have to be proper criteria for the selection and 
prioritisation o f projects. Poorly selected and defined projects lead to delayed results 
and also a great deal o f frustration (Pande et al., 2000).
The literature suggests that a key ingredient for successful Six Sigma implementation 
is project prioritisation and selection (Pande et al., 2000; Banuelas and Antony, 
2002). In addition, since different potential areas o f improvement compete for scarce 
resources, organisations should select Six Sigma projects in such as way that they are 
closely tied to the business goals and strategy (Ingle and Roe, 2001).
Project selection is one o f the significant success factors for organisations to focus on 
while implementing Six Sigma. A good project selection could mean the difference 
between a successful or unsuccessful Six Sigma implementation (Harry and 
Schroeder, 2000; Keller, 2001; Snee, 2001b). Project selection is the process o f 
evaluating individual projects or groups o f  projects and then choosing to implement 
some set o f them so that the objectives o f the organisation will be achieved (Pande et 
al., 2000). Selecting a project that is too large will cause valuable time to be lost 
during the definition phase, as BBs struggle to scope their projects and develop 
project charters that can be addressed using Six Sigma. In addition, projects should 
be linked to the right goals and impact on at least one o f the major stakeholders’
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issues, e.g. growth acceleration, cost reduction or cash flow improvement. Good 
project selection is itself a process; if  it is properly carried out, the potential benefits 
o f Six Sigma can improve substantially (Pande et al., 2000).
The selection o f  right projects in a Six Sigma programme is a major factor in the 
early success and long-term acceptance within any organisation. This factor becomes 
even more critical in a small and medium enterprise. If  you do not have a rigorous 
and disciplined approach to selecting projects, there is a high probability that your 
efforts will flounder. According to Adams et al. (2003), “Doing BB training before 
project identification is the classic, getting the cart before the horse” .
According to Davis (2003), the first step o f Six Sigma project selection is the 
establishment o f a cross-functional team, including the top management. The 
responsibility o f the team or steering committee is to identify, prioritise, select, 
monitor and evaluate Six Sigma projects. The involvement o f the top management 
helps to cascade down the organisation strategy into specific Six Sigma projects. In 
addition, it removes the challenges and barriers more effectively (Kelly, 2002).
The importance o f selecting adequate sources and choosing the useful information to 
identify Six Sigma projects is seen as a key step in project selection. Adams et al. 
(2003) proposed seven main sources for identification o f potential Six Sigma 
projects; customers, suppliers, employees, benchmarking, developments in 
technology, extension o f other Six Sigma projects and waste.
Six Sigma projects often begin with the determination o f customer requirements and 
it is essential to set project goals based on reducing the gap between the 
organisation’s deliverables such as quality, delivery time, reliability and customer 
expectations (Pande et al., 2000). Effective project selection is based on identifying 
the projects that best match the current needs, capabilities and objectives o f 
organisations (Pande et al., 2000). Projects are the primary vehicle used to drive 
improvements in quality and productivity. Selecting, managing and completing 
projects successfully are integral components o f  any business improvement effort. 
The selection o f  the right project is a vital factor for gaining early and long-term 
acceptance o f  the Six Sigma programme among the senior managers and other
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employees in any organisation. The project selection process within a Six Sigma 
programme should be listening to four important voices: the voice o f the process, the 
customer, the strategic business goals and the stakeholders (Pande et al., 2000). Snee 
(2001) identified the following as important criteria for improving project selection, 
which can produce significant financial impact for the organisation: areas to 
improve, effect on customer satisfaction and effect on the bottom line.
4.4.10 Integrating S ix  Sigma with Rewards and Recognition
Rewards and recognition are one o f the most important steps o f the quality 
improvement process (Crosby, 1979). They are one o f the enablers which maximises 
employees’ potential and involvement and, in doing so, becomes one o f the main 
contributors to the organisation’s journey to quality (Johnston and Daniel, 1991). In 
addition, they are an important factor in the formation o f  Six Sigma, to sustain and 
energise the interest o f  belt levels (MBBs, BBs and GBs) and to retain them within 
the organisation. They must be rewarded for their efforts and a compensation plan 
must be established (Brue, 2003b). The rewards can be monetary, such as money and 
shares, and non-monetary, by integrating promotion to performance and 
achievements. One o f the notable strategic changes that CEO Jack Welsh 
implemented at GE was to link the promotional considerations o f employees to GB 
training. For example, GE changed its incentive compensation plan for the entire 
organisation so that 60 per cent o f the bonus was based on financials and 40 per cent 
on Six Sigma results; they also insisted that no one would be considered for a 
management job  without at least GB training (Byrne, 2003). So, across all GE 
businesses, nobody will be promoted without the full Six Sigma training and a 
completed project. This also includes senior executives (Hendericks and Kelbaugh, 
1998).
Some studies show that above 60 per cent o f the top performing organisations 
practising Six Sigma link their rewards to their business strategies, while lower 
performing organisations create minimal linkage (Harry and Schroeder, 2000). At 
GE, for instance, for any manager to be considered for promotion, he/she has to be 
Six Sigma trained. Likewise, up to 40 per cent o f top management bonuses are tied to 
their specific Six Sigma success (Henderson and Evan, 2000).
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4.4.11 Integrating Six Sigma with Employees
Six Sigma involves employees in the organisation’s continuous improvement efforts 
so that it can provide high quality products and services to the ultimate customers. So 
this supports the principles o f  continuous improvement and team work. Brue (2003b) 
pointed out that “Six Sigma promotes morale and a sense o f self-esteem; it gives 
employees the opportunity to make a difference. Every employee is important in Six 
Sigma”. Some will be involved in special roles and problem solving methods, 
increasing their background and organisation performance level.
Every individual in the organisation needs to understand his or her role in making 
Six Sigma happen (Crosby, 1979). In fact, the need to maximise the involvement o f 
all employees is one o f the basic principles o f change implementation in an 
organisation. It involves the employees in having a common understanding o f Six 
Sigma and the importance o f  their involvement to maintain the Six Sigma 
momentum. The critical importance o f employees’ involvement and empowerment 
in the Six Sigma process o f an organisation is based on the belief that the best 
process innovation ideas come from the people actually doing the job. Employee 
involvement and empowerment are ensured through Six Sigma project teams’ 
training at all levels and suitable rewards and recognition systems.
Employees have to be motivated and willing to accept responsibility for the quality 
o f their own work. Implementation o f a Six Sigma programme requires the right 
mindset and attitude in the people working at all levels within the organisation 
(Antony and Banuelas, 2001). The people within the organisation must be made 
aware o f the changes. The results obtained by implementation o f  the programme 
must be made public and should not only be related to success stories but should also 
admit and communicate any stumbling blocks encountered. These measures will help 
other projects in the pipeline to avoid the same mistakes and to learn from the 
mistakes.
Employees also have to be motivated towards continuous improvement by 
management involving its employees in decision-making, listening to their ideas
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about quality improvement, rewarding them based on quality and skills, 
implementing quality circles and creating and using cross-functional teams (Saraph 
et al., 1989; Flynn et al., 1995; Anderson et al., 2006). Besides, Six Sigma uses a 
structured approach in developing and managing employees for effective and 
efficient quality management. This clarifies the role and responsibility o f employees 
in an improvement team (Breyfogle et al., 2001b). Six Sigma is about developing 
competent employees for effective quality improvement (Pande et al., 2000a; Bhote, 
2003; Gale, 2003).
In addition, Six Sigma emphasises that the most efficient way to reach the external 
customer is to satisfy the needs o f the internal customer and to treat the latter as a 
link within the chain that leads to the external customer (Lasslo, 1998). Respect 
among employees is another concept o f  paramount importance for the successful 
implementation o f  Six Sigma. Mistakes by employees need to be treated as learning 
opportunities as Six Sigma should always capitalise on opportunities for 
improvement.
An organisation will only be successful when those at the bottom cooperate. It is 
difficult to achieve the higher goals that globalisation demands unless employees 
from all levels perceive continuous improvement as a benefit and become committed 
to the goals (Tan, 1997). Employee involvement provides a powerful means o f 
achieving the highest order needs o f  self-realisation and fulfilment (Evans and 
Lindsay, 2005a). Flynn et al. (1995) noted that employee involvement is the most 
significant variable in understanding the percentage o f  parts passing final inspection 
without requiring rework. Employees who have been trained, empowered and 
recognised for their achievements see their jobs and their organisations from a 
different perspective. Crosby (1979) argued that every individual in the organisation 
must understand his or her role in making quality happen. The need to maximise the 
involvement o f  all employees is one o f the basic principles o f  changing 
implementation in an organisation (Thiagarajan and Zairi, 1997).
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4.4.12 Integrating Six Sigma with Business Strategy
Six Sigma cannot be treated as yet another stand-alone activity. It requires adherence 
to a whole philosophy rather than just the use o f a few tools and techniques o f quality 
improvement (Dale, 2003; Coronado and Antony, 2002). Six Sigma projects must be 
targeted for process and product improvements that have a direct impact on both 
financial and operations goals o f business strategies. It should be extended to other 
operations within an organisation. In every single project, the link between the 
project and the business strategy should be identified and it should also demonstrate 
in money figures the benefit o f  the project in financial terms and the way in which it 
will help the business strategy (Coronado and Antony, 2002). Even if  the first efforts 
focus on fairly narrow problems, their impact on the whole business should be clear 
and then how projects and other activities link to customers, core processes and 
competitiveness (Pande et al., 2000a; Coronado and Antony, 2002). Also, it should 
be linked to customers as it is important to them and tries to maximise value and 
performance. Along with integrating with suppliers, Six Sigma can expand beyond 
the organisation; particularly, one way to reduce variability is to have a few 
suppliers, with Six Sigma performance levels (Coronado and Antony, 2002). 
Moreover, the reward system is a useful way to encourage successful selection and 
implementation o f Six Sigma projects.
By identifying what is important for the organisation, management can establish its 
own goals and objectives. Moreover, when defining a business strategy for the 
implementation o f  Six Sigma in any area in an organisation, it is important to 
examine its relationship to other areas within it and ensure an inter-integrating 
strategy is clearly defined.
4.4.13 Integrating Six Sigma with Customer Satisfaction
Customer satisfaction is vital for a Six Sigma system. Customer needs and 
expectations are the crucial criterion for implementing Six Sigma improvement 
projects (Breyfogle et al., 2001a). Similar to the linkage with the business strategy, 
Six Sigma should also be linked to what is important to the customer. Customer
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focus is one o f  the major requirements in implementing Six Sigma, which is highly 
sensitive to requirements for customer satisfaction (Coronado and Antony, 2002; 
Goh, 2002a; Chakrabarty and Tan, 2007). So one CSF o f a Six Sigma programme is 
its ability to link to the customers and projects should begin with the determination 
o f customer requirements (Harry and Schroeder, 2000). However, Pande et al. 
(2000a) argued that before customer needs can be met successfully, there has to be a 
good understanding o f the organisation and its linkage to various business activities.
Customer satisfaction can be achieved when all the customer requirements are met. 
Six Sigma emphasises that the customer requirements must be fulfilled by measuring 
and improving processes and products. Customer satisfaction is meeting and 
exceeding the needs and requirements o f the customer. Meeting the needs o f the 
customer, in the case o f the external customer, means that the product or service 
must deliver its specified and desired features. Six Sigma improvement projects are 
supposed to focus on improvement o f customer satisfaction which eventually gives 
increased market share and revenue growth. As a result o f  revenue growth and cost 
reduction, profit increases and commitment to the methodology and further 
improvement projects are generated throughout the organisation.
Six Sigma should begin and end with the customer. Six Sigma projects should begin 
with the determination o f customer wants and requirements identified at the 
beginning o f  a Six Sigma programme and should be adhered to throughout 
(Coronado and Antony, 2002). In addition to integrating Six Sigma with an 
organisation’s business strategy, it also needs to be linked to what is important to 
customer satisfaction and retention. Defining a customer’s requirements is not an 
easy task as these can be ambiguous, subjective and poorly defined. To overcome 
this, together with project managers, there is a need to monitor key activities and it is 
through Six Sigma that this can be achieved (Pande et al., 2000a; Coronado and 
Antony, 2002).
According to Peters and Waterman (1982), leading organisations align their 
corporate strategies to their customers’ requirements. Satisfying customers’ 
requirements better than the competition is widely recognised as a key to success in
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the marketplace. The process o f integrating Six Sigma with the customer can be 
divided into two main steps:
1. Identifying the core processes and defining their key outputs.
2. Identifying and defining the customer needs and requirements.
4.4.14 Integrating S ix  Sigma with Suppliers
Many organisations implementing Six Sigma find it beneficial to extend the 
application o f  Six Sigma principles to management o f their supplier organisation. 
Hendricks and Kelbaugh (1998) stated that any organisation cannot be a Six Sigma 
one without its suppliers’ participation in the programme implementation. The key 
element o f  successful integration o f suppliers into Six Sigma is obtaining manifest 
support from the highest levels o f management in the supplier organisation. The Six 
Sigma approach is to have different suppliers in order to maintain reduced costs; 
however, one way to reduce variability is to have a few suppliers, with Six Sigma 
performance levels (Pande et al., 2000a; Coronado and Antony, 2002). In addition, 
Six Sigma cannot just stop inside the organisation walls and suppliers must also 
participate in this drive for quality (Coronado and Antony, 2002).
Organisations supplying the Six Sigma organisations need to be aware o f the 
implementation o f  Six Sigma and the impact on their business. The reduction in the 
preferred supplier list and developing closer working partnerships with suppliers will 
reduce costs and maintain quality. A particular concern is the use o f  subcontractors 
and organisations’ management need to address this area if  cost and quality savings 
are to be achieved.
An open, long-term relationship with suppliers is established to acquire their 
cooperation (Flynn et al., 1995). Furthermore, Six Sigma acts to support strong 
supplier relationships to sustain the principles o f a bottom-line benefit focus and goal 
setting. The Six Sigma organisations emphasise obtaining significant benefits from 
their Six Sigma projects, which requires the organisations to explore more avenues 
for improving quality, including those related to suppliers (Bhote, 2003). In addition, 
when working with the suppliers to improve quality, the Six Sigma organisation sets
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specific goals for the suppliers’ quality to urge them to develop a sound quality 
management system and to improve the quality o f their products and services.
4.4.15 Integrating Six Sigma with Information Technology (IT)
The majority o f the Six Sigma authors maintain that there exists a strong relationship 
between Six Sigma and IT. On the other hand, some authors maintain that IT 
contributes little assistance to Six Sigma and that it is possible to manage knowledge 
without IT. Effective Six Sigma implementation requires an IT system to receive, 
organise and help translate information into effective decisions for the organisation. 
For such a system to be active and functional, it requires an underlying IT 
infrastructure (Antony and Bhaiji, 2005). The main roles that an effective IT system 
would be required to play are (Kendall and Fulenwider, 2000):
■ Support for collection o f data from the process.
■ A means for effective communication and sharing o f data/information across the 
organisation.
■ An easily accessible database holding information regarding all ongoing and 
completed Six Sigma projects.
■ An interactive training tool for employees to learn the Six Sigma methodology 
and the tools within the methodology for problem solving activities.
■ On-line coaching for Six Sigma tools and techniques.
■ Software packages to assist with the selection and prioritisation o f  projects.
4.4.16 Integrating Six Sigma with Financial Goals
The targeting o f  the organisations has a direct impact on financial, accountability and 
operational goals and requires a business support strategy to underpin Six Sigma 
implementation (Hoerl, 1998; Antony, 2004, 2006; Chakrabarty and Tan, 2007). 
Whilst the fiscal vision o f most, if  not all, is to achieve a reasonable annual growth in 
revenue year-on-year, there is no link between Six Sigma and the business 
strategy(Pande, 2000; Antony, 2004; Chakrabarty and Tan, 2007). Moreover, with 
the implementation o f Six Sigma in the Middle East in its infancy, there is little 
cohesive direction for Six Sigma implementation in this area.
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4.4.17 Integrating Six Sigma with Existing Initiatives
Continuous improvement is a philosophy that stresses the need to constantly look for 
improvement opportunities in all dimensions o f an organisation. The standard tools 
to achieve continuous improvement are found in Six Sigma. Six Sigma focuses on 
reducing variability to increase quality o f products and to thereby achieve high levels 
o f customer satisfaction.
The majority o f authors maintain that there exists a strong relationship between Six 
Sigma and existing quality and improvement initiatives. Six Sigma stresses the need 
to satisfy customer expectations by eliminating waste, reducing cost and raising level 
o f quality while providing a consistent product or service to the market. Quality is 
defined as not just quality o f  products or services provided for sale but also quality o f 
all interactions with customers such as invoicing, responding to service related 
questions, product support, etc..
4.4.18 Competitive Benchmarking fo r  Six Sigma
Benchmarking is considered one o f  the CSFs o f Six Sigma implementation. It is 
important for Six Sigma practitioners to understand the purpose and use o f 
benchmarking. In addition, it is a way o f discovering what is the best performance 
being achieved - whether in a particular organisation, by a competitor or by an 
entirely different industry. Thus they can help their organisations use the information 
to identify gaps in the organisation’s processes in order to achieve a competitive 
advantage.
4.4.19 Use o f  External Consultants
Joyce (2004) argued that “Before organisations can begin any Six Sigma initiative 
they need problem-solving skills to address the difficulties in their organisation. Six 
Sigma is not inexpensive and often necessitates the use o f external consultants or the 
development o f  a more comprehensive internal consultation unit (which trains BBs). 
An organisation considering a Six Sigma move should consult one o f  the more well-
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known Six Sigma consultant organisations that offer organisations pre-programmed 
training as well as ongoing programme development assistance”.
Brae (2004) identified that when choosing a Six Sigma consultant, the consultant has 
to be able to:
■ Challenge executives into rethinking their existing business model and strategy to 
drive growth and be willing to walk away if  full support is not given.
■ Insist that everyone be part o f the Six Sigma process.
■ Validate project savings and show how Six Sigma turns dates into growth for the 
organisation.
■ Assess opening the potential savings with enough confidence to guarantee a 
minimum saving equal to 20% o f an organisation’s revenues and to accept the 
risk o f being compensated on the basis o f this.
4.5 Chapter Summary
This chapter has presented and overviewed what are CSFs. Then, it reviewed the 
previous studies and literature o f  CSFs for Six Sigma implementation. Furthermore, 
it has identified the CSFs for effective implementation o f Six Sigma projects and best 
practice in the literature by comprehensive analysis o f  various journal papers, books 
and case studies. All the factors discussed above are equally applicable to services as 
they are to manufacturing. To summarise, these CSFs are very important to take into 
consideration before implementing any Six Sigma project. The next chapter (Chapter 
5) will present the research design and methodology for this study.
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CH APTER 5
RESEA RCH  DESIGN AND M ETH O D O LO G Y
5.1 Introduction
The preceding chapters, Chapters 2, 3 and 4, presented a review o f literature 
covering the main issues related to this research. This chapter deals with presenting, 
identifying and discussing the details o f the research design and methodology needed 
by the researcher in this study. First, it gives an overview o f  scientific research 
(Section 5.2). Then, it discusses the research strategy (Section 5.3) and research 
approach (Section 5.4) selected for this study. In addition, it presents and discusses 
the research design and methodology used in this research (Section 5.5), and the 
sampling method will also be presented (Section 5.6). It also critically discusses the 
data collection (Section 5.7) and data analysis (Section 5.8). Furthermore, it 
considers the research measurement issues and credibility testing (Section 5.9). It 
also discusses and reviews research ethical issues (Section 5.10). Finally, the chapter 
ends with a summary (Section 5.11). Figure 5.1 shows the structure o f the chapter.
• CHAPTER 5 : Research Design and Methodology
• Introduction (Section 5.1)
• Scientific Research Overview (Section 5.2)
• Research Strategy (Section 5.3)
• Research Approach (Section 5.4)
• Research Design and Methodology (Section 5.5)
• Sampling Method (Section 5.6)
• Data Collection (Section 5.7)
• Data Analysis (Section 5.8)
• Research Measurement Issues - Credibility Testing (Section 5.9)
• Research Ethical Issues (Section 5.10)
• Chapter Summary (Section 5.11)
Figure 5.1: Structure o f Chapter 5
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5.2 Scientific R esearch Overview
According to Hussey and Hussey (2003), there is no agreed definition in the current 
literature on how research should be defined. However, Sekaran (2003) stated that 
research could be defined as an organised, systematic, scientific, data-based, critical, 
scientific inquiry or investigation into a specific problem, undertaken with the 
objective o f  finding answers or solutions to it. On the other hand, Mason and 
Bramble (1989) described the planning and designing o f research as recognising the 
centrality o f  the research question in the research process and o f integrating research 
questions with one’s own philosophical and methodical position on the one hand and 
appropriate data generation methods on the other. In addition, according to Aaker et 
al. (1997), the specific aims o f  any research usually depend on what is being 
investigated.
Sekaran (2003) stated that research processes must be carried out systematically, 
diligently, critically, objectively and logically. Nachmias and Nachmias (2000) 
described the role o f  research as an attempt to increase the body o f  knowledge by 
discovering new facts or relationships through a process o f  systematic scientific 
inquiry. The expected results o f the research would be to discover new facts that will 
help to deal with the problem situation (Sekaran, 2003). Therefore, the role o f 
scientific research is to fill a gap in a particular subject and to ensure that something 
new and important has been added to the body o f  knowledge (Hussey and Hussey, 
2003).
Furthermore, Nachmias and Nachmias (2000) defined a research problem as an 
intellectual stimulus calling for an answer in the form o f scientific inquiry. Sekaran 
(2003), on the other hand, defined a research problem as any situation where a gap 
exists between the actual and desired state.
Many experts on research agree on three main purposes and methods for carrying out 
research, namely Exploratory, Descriptive and Explanatory research, depending on 
the nature o f the research problem and its structure (Robson, 2002; Saunders et al., 
2003; Yin, 2003; Babbie, 2004). In addition, Robson (2002) pointed out that the
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purpose o f an enquiry may change over time, which means a study may include more 
than one purpose. Exploratory researches try to build descriptions o f complex 
circumstances or phenomena unexplored in the literature (Marshall and Rossman, 
1999). Thus, exploratory studies are often made to clarify the nature o f vague 
problems. Saunders et al. (2003) explained that exploratory researches tend to start 
with a wide research area and narrow down as the research develops. Robson (2002) 
argued that exploratory researches are a valuable means to find out what is 
happening, to seek new insights, to ask questions and to assess phenomena in a new 
light. Correspondingly, Yin (2003) considered that by an exploratory research we 
mean a study o f  a new phenomenon. Exploratory research is characterised by 
formulating problems more precisely, clarifying concepts, gaining insight, 
eliminating impractical ideas and forming hypotheses, although it does not seek to 
test them (Neuman, 2004). Ultimately, in exploratory research, flexibility is very 
apparent; it can be done by using a literature search, surveying certain people about 
their experiences and making case studies (Yin, 2003).
The idea o f  exploratory research is to get a better understanding and to clarify the 
nature o f an ambiguous research problem or investigate a new topic on which little 
research is found and is aimed at generating hypotheses for other research types, like 
the descriptive and the explanatory (Trochim, 2001; Neuman, 2003). Babbie (2004) 
stated that the exploratory approach to research is typical when a researcher 
examines a new interest or when the subject o f study itself is relatively new, which 
was the case in this research. According to Sekaran (2003), an exploratory research is 
used when not much is known about the situation at hand or when no information is 
available on how similar problems or research issues have been solved in the past; 
thus, its purpose is to understand better the nature o f the problem.
Based on the study purpose and its objectives, this study will be exploratory research 
to gain insight into the research problems and to identify key issues regarding Six 
Sigma implementation in the Middle East.
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5.3 Research Strategy
Research strategy can be defined as a general plan o f how the researcher will go 
about answering the research question(s) (Saunders et ah, 2003). According to Aaker 
et ah (1997) and Nachmias and Nachmias (2000), social research encompasses two 
major fundamentals: empirical and theoretical. In empirical study, the researcher 
observes phenomena in depth and collects information in order to reach a conclusion, 
adding value to knowledge. In contrast, theoretical study is based on others’ writings 
and here the researcher attempts to benefit from their ideas and uses his/her abilities 
to come up with a new or different view o f the situation that also contributes to 
knowledge. So, this research study is an empirical one.
Nachmias and Nachmias (2000) argued for the two types o f research strategy, 
research-then-theory and theory-then-research, which can also be called inductive 
and deductive research, respectively. Yates (2004) stated that, in the inductive 
approach, the researcher begins with concrete empirical details and then works 
towards abstract ideas, models or general principles. On the other hand, in the 
deductive approach, the researcher relies on theory and the literature as a foundation 
for the new research and formulates hypotheses later tested with the help o f empirical 
data. Moreover, Zikmund (2003) has differentiated between them: the deductive 
approach implies that a conclusion is derived from a known premise or something 
known to be true but the inductive approach implies that general propositions are 
established on observation o f particular facts. Saunders et al. (2003) explained that 
research uses the inductive approach when the researcher collects data and develops 
theory as a result o f  the data analysis, while the deductive approach is where the 
researcher develops a theory and a hypothesis and designs a research strategy to test 
the latter. Deductive logic analysis involves drawing from ideas or theories already 
established in one context and making conclusions about them in another.
So, this research study is a theory-then-research type which uses a deductive type o f 
strategy because it is exploratory in nature. The literature review provides the 
theoretical basis for the strategy which then proceeds to reveal answers to the 
research questionnaire through results o f interviews and culminates in proposal o f a
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general model for successful and effective implementation o f Six Sigma in Middle 
East organisations.
5.4 Research A pproach
Designing a research study involves a choice o f research approach. Therefore it is 
appropriate to discuss the research approach before discussing the research design. 
Selecting the research approach is one o f the most critical phases a researcher should 
be aware o f  when seeking answers to a problem. There are two common 
methodological approaches in social sciences: quantitative and qualitative (Nachmias 
and Nachmias, 2000; Trochim, 2001; Creswell, 2003; Saunders et a l,  2003; Yates, 
2004). The following sub-sections provide detailed information concerning the 
quantitative and qualitative methodologies.
5.4.1 Quantitative and Qualitative
Quantitative and qualitative research are simply different ways o f  conducting social 
research, each o f  which may be most appropriate for different kinds o f research 
questions (Robson, 2002). Quantitative research is based on a numerical 
measurement o f specific aspects o f phenomena. It is a very structured approach 
(Creswell, 2003). In contrast, qualitative research is based on intensive study o f  as 
many features as possible o f a small number o f phenomena. It seeks to build 
understanding in depth (Collis and Hussey, 2003). In addition, according to 
Huberman and Miles (2002), data collected can be classified as qualitative if  they 
come in word form and describe situations, individuals or circumstances surrounding 
a phenomenon, while they are viewed as quantitative if  they are in the form o f 
numbers, often counts or measurements, that attempt to give precision to a set o f 
observations.
Both qualitative and quantitative approaches in this study provide advantages and 
they can offer these in the depth o f insight in explanation o f  behaviours and attitudes. 
Quantitative research is considered to be the core o f  the research and it can be 
defined as involving the use o f structured questions where the response options have 
been predetermined and a large number o f respondents are involved. Furthermore,
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Saunders et al. (2003) argued that quantitative research seeks to quantify the data 
and, typically, apply some form o f statistical analysis.
In contrast, qualitative research is an unstructured, exploratory research methodology 
based on small samples providing insights and understanding o f the problem setting 
and involves collecting, analysing and interpreting data by observing what people do 
and say (Creswell, 2003). The quantitative approach consequently looks over social 
processes and focuses solely on social structure by isolating the problem from its 
setting. This approach has been quite popular with researchers until recently, when it 
was heavily criticised for these reasons by those who prefer qualitative research 
(Hussey and Hussey, 2003).
The quantitative approach places considerable emphasis on statistical generalisation 
o f findings that seeks to explain and predict events in the social world by searching 
for regularities and causal relationship between constituent variables (Yates, 2004). 
The collected material is coded and analysed objectively and considered to be more 
reliable (Trochim, 2001). Moreover, quantitative research is concerned with 
discovering a causal relationship, prediction or explanation o f a relationship 
comparing or relating several variables under investigation (Creswell, 2003). 
However, a major weakness with this approach is that it is not possible to go in depth 
into every area at the same time since it is standardised and therefore does not give 
any room for interpretations and new angles (Robson, 2002). On the other hand, 
quantitative approaches are more structured and formal. Nachmias and Nachmias 
(2000) characterised a quantitative research approach as theory-before-research and a 
qualitative research approach as research-then-theory. Oppenheim (1996) defined 
quantitative research as a form o f planned collection o f  data for the purpose o f 
description or prediction as a guide to action or for analysing the relationship 
between certain variables.
Qualitative research is a broad term that describes research focusing on how 
individuals and groups view and understand the world and construct meaning out o f 
their experiences. According to Neuman (2004), qualitative research focuses on 
understanding phenomena and describing both the meaning and implications of 
events. A qualitative approach also works as a useful planning tool for a subsequent
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quantitative approach. Rossman and Rallis (1998) identified qualitative research as 
seeking to answer questions with the purpose o f  learning and generating new 
understandings that can be used in the social world. Qualitative research implies soft 
data, such as atmosphere at work, often presented as words and observations, while 
quantitative implies hard data, like information on profits gained and order size, 
often presented as numbers that will determine the quantity or extent o f some 
phenomena (Robson, 2002).
In discussing qualitative and quantitative data collection methods, Hussey and 
Hussey (2003) stated that some researchers prefer a quantitative approach which is 
objective in nature and concentrates on measuring phenomena. Therefore, a 
quantitative approach involves collecting and analysing numerical data and applying 
statistical tests. Others prefer a qualitative approach, which is more subjective in 
nature and involves examining and reflecting on perceptions in order to gain an 
understanding o f  social and human activities. According to Lee (1992), one o f  the 
most fundamental distinctions often stated is that the quantitative approach is 
objective and the qualitative is subjective. It is generally agreed in the literature that 
each o f the methods has its own advantages (strengths) and disadvantages 
(weaknesses) presented in Table 5.1.
Table 5.1: Advantages and disadvantages o f quantitative and qualitative approaches
Quantitative Approach Qualitative Approach
Advantages
(Strengths)
■ Higher level of accuracy
■ Provides factual information
■ Results more significant and focused, 
both as to information gathered and 
target audience used
■ Can establish within significant margin 
of error facts about given population
■ Relatively fast
■ Can be simpler to undertake
■ Can be cheaper than quantitative as 
small scale
■ Helpfiil information as forerunner to 
qualitative research
■ Overall when used skilfully good value 
for money Offers useful overview
Disadvantages
(Weaknesses)
■ Slower than qualitative
■ Can be more expensive
■ Problems of low response rates, so 
large sample sizes required to get good 
results
■ Often requires computer analysis
■ Some risk of bias
■ Not so simple to undertake
* Findings more subjective, calling for 
higher level of interpretative skills 
■ Smaller sample sizes reducing 
statistical accuracy levels 
» Greater chance of bias from 
respondents and through interpretation
Source: Ghauri et al. (1995)
91
Chapter 5 Research Design and Methodology
5.4.2 Triangulation
To avoid the weaknesses o f quantitative and qualitative methods and to enhance their 
strengths, the researcher has used a multi-method mode o f  data gathering termed 
methodological triangulation. Triangulation is the use o f two or more research 
sources, methods, investigators or theories to examine the same problem (Flick, 
2002; Robson, 2002; Yin, 2003). Researchers use triangulation to validate their 
results, which allows them to be more confident in them (Brannen, 1995). In 
addition, Bryman (2004) argued that triangulation allows the researcher to capture a 
more complete, holistic and contextual description o f the topic under study. Patton 
(1990) argued that studies using only one method are more susceptible to error linked 
to that particular method. Bryman (2004) claimed that each o f  the qualitative and 
quantitative methods has several features which can be regarded as advantages or 
disadvantages. By using triangulation, researchers claim that the validity o f 
conclusions is enhanced if  the results can be shown to provide mutual confirmation 
(Bryman, 2004).
Neuman (1994) described triangulation as using different types o f measures or data 
collection techniques in order to examine the same variable. In addition, Collis and 
Hussey (2003) defined triangulation as the combined use o f  different approaches, 
techniques and methods in the same study. They argue that the use o f different 
methods in studying the same phenomenon should lead to greater validity and 
reliability than a single methodological approach. In addition, Smith (1981) stated 
that triangulation among methods usually involves replication for purposes o f 
reliability and theory conformation. Bryman (2004) added that researchers are likely 
to exhibit greater confidence in their findings when these are derived from more than 
one method o f  investigation. In addition, Hussey and Hussey (2003) argued that 
triangulation has vital strengths, encourages productive research, enhances 
qualitative methods and allows the complementary use o f  quantitative methods.
Selection o f one technique or the other, or both, is based on the nature o f  the research 
questions chosen (Ghauri et al., 1995). The multiple method approach is 
recommended by many social researchers such as Sekaran (2003) and Saunders et a l
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(2003). There is however no single design or method that is better than others. Each 
type has its particular advantages and disadvantages and the combination meeting the 
nature o f the issue or question under examination should be selected accordingly.
In any research, having the quantitative and qualitative approaches together adds 
value to the research. Remenyi et al. (2000) supported this and indicated that 
researchers should be ready to draw on both approaches in order to address different 
aspects o f  a research problem. Use o f different methods in studying the same 
phenomenon should lead to a greater validity and reliability than a single 
methodological approach, because any bias expected in a particular method would be 
neutralised when used in conjunction with other methods. For this reason, in this 
study, the researcher decided to use triangulation combining survey questionnaire as 
the preferred quantitative method and interviews as the chosen qualitative data 
collection method, in order to increase the validity and credibility o f the research 
conclusions, be more confident about the findings, increase the ability o f 
generalisation, answer the research questions and meet the research objectives 
effectively and professionally. This is particularly important since, to the researcher’s 
knowledge, there has been no other research in the field o f Six Sigma in the Middle 
East and there is a lack o f scientific studies in this field in general.
So the researcher believes that triangulation in this research based on survey 
questionnaire and interview analysis is crucial. The two methods are complementary 
to each other and the strengths and weaknesses o f each method are considered. The 
purpose o f this was to provide a means o f  validating information derived from 
different sources and permits the strengths and weaknesses o f different data 
collection methods to be balanced. The adoption o f  such an approach has the 
following advantages:
• Use o f an interview alongside the questionnaire gives additional information and 
aids the analysis o f the major issues in the sample o f  organisations selected.
■ It is able to take place in conjunction with the literature and the secondary 
research sources, i.e. interviews are a valuable way o f triangulating data collected 
by the questionnaire. This will help to reduce the inevitable bias which influences 
qualitative, subjective analysis.
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5.5 Research Design and Research Methodology
A schematic view o f the research design and methodology to achieve the objectives 
o f this research is illustrated in Figure 5.2.
STAGE 1 
Research 
Specifications
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Research 
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Figure 5.2: Overview o f research design and methodology
5.5.1 Research Design
Various definitions are provided for the term research design in the literature, some 
broad, others narrow. To clarify this, a few definitions are quoted for the sake o f 
clarification. According to Churchill (1999), research design is the framework or 
plan for a study, used as a guide in collecting and analysing data. For Yin (2003), 
research design is the blueprint that enables the researcher to come up with solutions 
to possible problems and acts as guidance in various stages o f  a research. He also 
defined research design as the logic that links data to be collected and the 
conclusions to be drawn to initial questions o f the study and a plan for assembling, 
organising and interpreting information and its results in a specific product. In 
addition, according to Nachmias and Nachmias (2000), research design is the
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programme that guides the researcher in the process o f collecting, analysing and 
interpreting research observations and is concerned with the research to be 
conducted, type o f  investigations that will be carried out, what the sample would be 
and levels and means o f data collection and analysis. Accordingly, research design 
deals with at least four problems o f carrying out a successful research: what 
questions to study, what data are relevant, what data to collect and how to analyse the 
results (Yin, 2003). Therefore, research design covers strategic decisions concerning 
the choice o f data collection methods and more tactical decisions regarding 
measurement and scaling procedures, questionnaire, samples and data analysis 
(Zikmund, 2003). However, research design has both a general and a specific 
meaning. The general meaning o f research design refers to the presentation o f the 
plan o f the study methodology and its specific meaning refers to the type o f study 
(Nachmias and Nachmias, 2000).
In a common sense, research design is the logical sequence that connects the 
empirical data to a study’s initial research questions and, ultimately, to its 
conclusions. A research design is therefore an action plan for getting from the initial 
set o f questions to be answered to some set o f conclusions (answers) about these 
questions (Nachmias and Nachmias, 2000). It also makes sure that the study is 
relevant to the problem and uses economical procedures. Research design provides a 
conceptual framework for the study, while research methodology is concerned with 
the tools used to achieve each specific aim. It provides a framework that guides data 
collection and data analysis.
According to Bums and Bush (1995), every research must define its chosen research 
design, because without it there is no clear direction as to what and why data are 
collected. Conducting a research without a research design is likely to cost more and 
may not solve the problem under investigation (Bums and Bush, 1995). In other 
words, a research design contains the objective(s) o f  the study, determined during the 
early stages o f  the research, the sources o f  information, design technique, sampling 
methodology and cost o f  the research, so that the information gathered is appropriate 
for solving the research problem.
95
Chapter 5 Research Design and Methodology
The research design developed for this study is guided by many o f  the issues which 
arose in the literature review and is divided into the following sections:
■ Review o f existing body o f Six Sigma literature.
■ Identification o f the research problem.
■ Quantitative research through survey questionnaire.
■ Qualitative research through semi-structured interviews.
■ Analysis and discussion o f findings.
■ Development o f a proposed generic model for successful and effective 
implementation o f Six Sigma in the Middle East context.
According to the above discussion, the research design identified for this study is 
more holistic and includes research methodology, since it is more related to its 
strategic issues. Choosing the right research design for a study is not just picking up 
any design and applying it. So the design o f this research is exploratory, since the 
overall aim o f the research is to investigate the current status o f the implementation 
o f Six Sigma in the Middle East and to what extent the implementation is successful 
and effective in the Middle East context.
5.5.2 Research Methodology
Robson (2002) defined methodology as a set o f procedures and rules to guide 
research and against which its claims can be assessed. The methodology o f any 
research underpins the values and assumptions forming the research rationale. It also 
directs the criteria that the researcher chooses to use for collecting and interpreting 
data. Saunders et al. (2003) referred to the methodology as the systematic and logical 
study o f the principles guiding scientific and philosophical investigation. Nachmias 
and Nachmias (2000) were very brief in defining methodology: “A system o f explicit 
rules and procedures on which research is based and against which claims o f 
knowledge are evaluated.”
There is no right or wrong methodology but the researcher should seek the most 
beneficial method available. Selecting a methodology is dependent on different 
factors, including the nature o f the study and the purpose o f  the research. The choice
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of methodology is the most important choice in the research design and it depends on 
the nature o f the research problem.
As the research design depends mainly on factors such as the purpose o f the research, 
the research questions, etc., the choice o f the research methodology also depends on 
the same factors. Research methodology presentation should include sampling 
design, data collection, data analysis and limitations or constraints that the research 
faced (Cooper and Schindler, 2003). Choosing the right research methodology 
depends on some criteria such as the aim o f the study, the type o f information 
needed, the character o f  respondents, manipulation o f independent variables, the 
degree o f control that the researcher has over the case under study and constraints o f 
time and money (Saunders et al., 2003). According to Yin (2003), the choice o f 
research methodology depends mainly on three conditions: first, type o f  research 
questions, second, control an investigator has over actual behavioural events and, 
finally, focus on contemporary as opposed to historical phenomena.
5.6 Sam pling M ethod
5.6.1 Sampling Definition
Sampling is one o f  the critical research design decisions (Sekaran, 2003) and its 
purpose is to enable researchers to estimate some unknown characteristics o f  the 
population. Sampling, as defined by Zikmund (2003), is the process o f using a small 
number o f  items or parts o f  a whole population to make conclusions regarding the 
whole. It is the process o f obtaining information from a subset o f  a large group, 
whereas a sample is a subset o f all the members o f  a population o f interest 
(McDaniel and Gates, 2002). Likewise, Sekaran (2003) described it as the process o f 
selecting a sufficient number o f items from the population so that by studying the 
sample and understanding the properties or characteristics o f the sample subjects, we 
will be able to generalise the properties or characteristics to the population elements.
It allows the researcher to identify some vague, unknown characteristics o f the 
population. Carefully selected samples can be sufficiently accurate and 
representative (Zikmund, 2003). The primary factor for any sample to be accurate is
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that it must be as representative as possible o f the population from which it is drawn. 
A sample is considered to be representative if  the analyses made using the 
researcher’s sampling units produce results similar to those that would have been 
obtained had the researcher analysed the entire population (Bryman, 2004).
In this study, the researcher’s aim is to understand how far Middle East organisations 
are a Six Sigma organisation, so based on that aim, 44 Middle East Six Sigma 
organisations, regardless o f their size or industry sector, were considered as the 
sample for this study.
5.6.2 Sampling Methods and Techniques
The selection o f the most appropriate sampling technique is one o f  the most 
important steps in carrying out any study, since it directly affects the results. There 
exist a number o f types o f sampling and techniques for the selection o f samples from 
the study population, according to the nature o f  the population and the type o f study. 
It is crucial for researchers to find the best way in which the sample is to be selected. 
Sampling methods (techniques) can be classified into two broad categories: 
probability and non-probability sampling. The probability sample is one that permits 
specifying the probability that each sampling unit will be included and the non­
probability sample is one in which there is no way o f specifying the probability o f 
each unit’s inclusion in the sample (Neuman, 2004). The appropriateness o f a 
sampling method depends on the aims and objectives o f the study. If  the aim is to 
generalise to an entire population and to provide a statistical basis for asserting that 
the sample is representative, a probability sample is appropriate. I f  the aim o f the 
study is, on the other hand, to learn about individuals or cases for some purposes 
other than generalising to a population or if  random selection is not possible, then 
non-probability sampling is appropriate.
5.6.2.1 Probability sampling
The probability sample is based on chance selection procedures. In probability 
sampling, every element in the population has a known non-zero probability o f being 
selected and the selection o f  probability samples will always respect certain
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statistical rules that are not subject to the interference o f the researcher (Sekaran 
2003). Because o f  its randomness, probability-sampling procedures eliminate the 
bias associated with non-probability sampling (Remenyi et al., 2000; Zikmund, 
2003). One o f the advantages o f  using probability sampling is that it allows the 
sophisticated use o f  statistical tests to search for group differences. In probability 
sampling, a sample is selected in such a way that every case has a known chance o f 
being selected. Probability samples allow for computation o f  the confidence that the 
sample and the findings drawn from it are representative o f  the larger population. 
There are five types o f  probability sampling methods (Remenyi et a l, 2000; 
McDaniel and Gates, 2002): simple random sample, stratified random sample, 
systematic random sample, cluster random sample and multistage random sample.
5.6.2.2 Non-vrobabilitv samylim
Non-probability sampling, based on the subjective judgements o f  the researchers, is 
usually used in exploratory research (Remenyi et al., 2000). In this type o f  sampling, 
it is unlikely to specify or categorise the probability o f each unit in the sample. This 
implies that there is no chance for units to be selected (Nachmias and Nachmias, 
2000). In non-probability sampling, a sample is drawn in a way that does not give 
every member o f  the population a known chance o f being selected. In other words, 
members are selected from the population in some non-random manner. In non­
probability sampling, the probability o f  any particular member o f  the population 
being chosen is unknown. The selection o f sampling units in non-probability 
sampling is quite arbitrary, as researchers rely heavily on personal judgement. 
Nevertheless, there are occasions when non-probability samples are best suited for 
the researcher’s purpose (Zikmund, 2003). They can be useful when random 
sampling is not possible or when the population is small. In a non-probability 
sample, there is no expectation that each unit will have an equal chance o f being 
included in the sample. It can yield very useful information when cases are selected 
thoughtfully, as they have been for this study. In non-probability sampling, the 
degree to which the sample differs from the population remains unknown. Non­
probability methods include purposive sampling, accidental sampling, convenience 
sampling and quota sampling (Nachmias and Nachmias, 2000).
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Several motives urge researchers to adopt non-probability sampling over probability 
sampling, even though the latter has more advantages. Firstly, if  the objective o f the 
research is not a true cross-section o f  the population then there is no need to 
generalise the findings o f the study to the population (Sekaran, 2003). The second 
reason for choosing non-probability over probability sampling is that probability 
sampling is costly in both time and money. Probability sampling requires more 
planning and repeated call-backs to ensure that each selected element o f  the sample 
is contacted. All these activities are expensive and require sufficient financial 
resources. Thirdly, if  the total population may not be available then non-probability 
sampling might be the only feasible alternative for the researcher (Cooper and 
Emory, 1995).
5.6.2.2.1 Purposive samvlins
Purposive samples, also called judgement samples, are samples in which the 
selection criteria are based on the researcher’s personal judgement about the 
representativeness o f the population under study (Nachmias and Nachmias, 2000; 
Remenyi et a l,  2000; McDaniel and Gates, 2002). According to Schutt (1996), this 
kind o f sampling is not representative o f  the population, since it restricts itself to a 
particular class or group and not to all classes o f the sample. This type o f sampling is 
employed if  the researcher desires to arrive at information from a particular segment 
o f the population (such as experts in a particular field).
Purposive sampling is ideal when researchers select sampling units subjectively in an 
attempt to obtain a sample that appears to be representative o f  the population. In 
other words, the chance that a particular sampling unit will be selected for the sample 
depends on the subjective judgement o f the researcher (Nachmias and Nachmias, 
2000).
In this study, a non-probability sampling purposive (judgement) sampling design has 
been adopted. A decision was made to choose the Middle East Six Sigma 
organisations to represent the sample for this study. The motives behind this 
selection were the following:
100
Chapter 5 Research Design and Methodology
■ Members o f top management o f Middle East Six Sigma organisations are very 
well educated, have expert knowledge and seem more able to provide the type of 
information required for this research.
■ Six Sigma certified/qualified persons are more likely to be familiar with Six 
Sigma applications and its impact on some organisations more than others.
5.6.3 Sampling Frame and Selection
The sampling frame is comprised o f a complete listing o f  elements or units from 
which the sample is to be drawn. The sampling frame, ideally, should include all 
sampling elements or units in the population. In practice, such a physical list rarely 
exists; researchers usually rely on a substitute list (Nachmias and Nachmias, 2000).
In this research, the selection process involved finding a mixture o f organisations 
varying in size, maturity o f Six Sigma implementation and scope o f  business. This 
was deemed necessary to obtain responses covering different industries in order to 
make sound generalisations about the whole sample.
The sample o f this research consisted o f 44 organisations in the three selected Middle 
East countries chosen because they provided a suitable setting to investigate Six 
Sigma implementation in the Middle East and met the selection criteria. These 
organisations were large organisations and SMEs from both manufacturing and 
services sectors. Respondents were from Saudi Arabian, Egypt and UAE 
organisations that had implemented Six Sigma and who were directly involved in the 
implementation process.
5.6.4 Sample Unit, Sample Size and Response Rate 
5.6.4.1 Sample unit
A unit o f sample or a unit o f analysis is the unit from which information is obtained 
and whose characteristics we describe (DeVaus, 1996). For the objectives o f this 
study, the unit o f analysis was the Middle East organisation that had already 
implemented or was planning or in the process o f  implementing Six Sigma. The 
sample was targeted on the personnel top management (CEO and managers) and Six
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Sigma certified or qualified persons (Green Belts, Black Belts, Master Black Belts 
and the Champions) who had been involved in Six Sigma implementation. Because 
o f the conservative nature o f  Middle East society, especially in Saudi Arabia, and 
because the majority o f  the targeted samples in both sectors are males, female 
employees were not included in the study sample.
5.6.4.2 Sample size
When planning a study, a stage is reached when it becomes necessary to make a 
decision about the size o f the sample. This decision is important, because a very 
large sample represents a drain on resources, while a very small sample reduces the 
value o f the results. Determination o f  the size o f the sample is dependent on a 
number o f basic principles, including the goals o f the study, financial and human 
resources, time available for data collection, as well as the chosen sampling 
technique. But also it depends on two key factors: the degree o f  accuracy required for 
the sample and the extent to which there is variation in the population in regard to the 
key characteristics o f  the study (Emory and Cooper, 1991; DeVaus, 1996). Sample 
size is a crucial issue for statistical analysis. Given the objectives o f the research, 
emphasis was placed on obtaining an adequate sample for analysis.
Bryman and Cramer (2001) argued that a large and adequate sample size should be 
taken to remove bias and to meet the criteria required by the analytical methods used. 
In addition, they emphasised that the size o f the sample has to be related to the size 
o f the population. They also believed that the larger the sample, the greater the 
accuracy. On the other hand, Comrey (1973) suggested that a sample in excess o f 
200 is fair, a view echoed by Tabachnick and Fidell (1983) who see 200 respondents 
as good enough for most purposes, particularly when subjects are homogeneous. 
According to Roscoe (1975), sample sizes larger than 30 and fewer than 500 are 
appropriate for most research. Kline (1998) maintained that sample sizes fewer than 
100 should be considered small, between 100 and 200 should be considered medium 
and over 200 should be considered large. In this study, a total o f 561 questionnaires 
were sent out. A total o f  232 questionnaires were returned and accepted as valid.
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5.6.4.3 Response rate
The response rate is usually influenced by several factors, ranging from the nature o f 
the topic and the sample, the length o f the questionnaire and the manner in which the 
particular survey is conducted (DeVaus, 1996; Remenyi, 2000). The timing o f the 
questionnaire is another important factor that influences the response rate for a 
survey. This survey questionnaire was made at a time when respondents were 
presumed to be available and the researcher sent the final questionnaire when the 
majority o f  respondents were on duty and not on vacation. Some questionnaires were 
distributed and collected with the help o f colleagues in the same organisations in the 
three countries. The last questionnaires were collected on 15 Aug. 2009 after several 
reminders and recalls. Delay was caused by some respondents’ loss o f 
questionnaires, so additional copies had to be distributed.
The researcher raised the response rate by a series o f  follow-up telephone calls and a 
reminder e-mail. A follow-up was sent two weeks after the first distribution to 
inform respondents that the researcher had still not received their returned 
questionnaires. Table 5.2 and Figure 5.3 show the number o f  questionnaires 
distributed, the number o f valid questionnaires returned and the response rate 
classified by hand and e-mail for all the three countries’ organisations responding. 
Based on the percentages, the response rate o f this research could be regarded as 
excellent. For details, see Appendix E.
Table 5.2: Percentage o f questionnaire responses
S a u d i  A r a b ia E g y p t U A E O v e ra l l
N o. o f  
D is tr ib u te d
No. o f  
R e tu rn e d  
a n d  V a lid
96 o f  
R e tu rn e d
a n d  V a lid
N o  o f  
D is tr ib u te d
N o. o f  
R etu rn e d  
a n d  Valid
96 o f  
R e tu rn e d  
a n d  Valid
N o. o f  
D is tr ib u te d
N o. o f  
R e tu rn e d  
a n d  V a lid
%  o f  
R e tu rn e d  
a n d  V a lid
N o. o f  
D is tr ib u te d
No. o f  
R e tu rn e d  
a n d  V a lid
96 o f  
R e tu rn e d
a n d  V a lid
B y  h a n d 83 51 61.45 90 48 53.33 55 31 56.36 228 130 57.02
E -m a lt 147 46 31.29 98 24 24.29 OO oo 32 36.36 333 102 30.63
B y  h a n d  
A  E -m aU
230 97 42.17 188 72 38.30 143 63 44.06 561 232 4 1 3 5
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Figure 5.3: Percentage o f  questionnaire responses
A total o f 232 valid questionnaires were returned with a 41.35% response rate 
(57.02% by hand and 30.63% by e-mails). The highest percentage response came 
from the UAE organisations, 44.06% (63 questionnaires). The second highest was 
from the Saudi organisations, 42.17% (97 questionnaires). The lowest response was 
from the Egyptian organisations, 38.30% (72 questionnaires).
5.7  D ata C ollection
After determining the most suitable research strategy and research approach, it is 
necessary to decide how the empirical data will be collected (Robson, 2002). Yet 
before deciding the most appropriate methods, it is vital to distinguish between two 
main types o f data, namely secondary and primary data.
5.7 .1 Secondary Data
Secondary data are the data already gathered by other researchers with different 
purposes in mind. However, these data provide necessary background information 
and build credibility for the research report. In addition, they help to clarify or 
redefine the problem during the exploratory research process. Moreover, they 
provide a solution to the problem and an alternative to primary data research methods 
(Remenyi et al„ 2000). Secondary data are usually historical, already assembled and 
not requiring access to respondents or subjects. The related literature review provides 
results o f other studies related to the current study, filling the gap and extending prior 
study and this is also a framework for establishing the importance o f the study
104
Chapter 5 Research Design and Methodology
(Brewer and Hunter, 1989). With regard to that, the researcher began this current 
study by comprehensively reviewing related literature on Six Sigma implementation.
There are a number o f methodological advantages to using previously collected data, 
such as an opportunity for replication, longitudinal research design, measurement o f 
clear variables and an increased sample size (Nachmias and Nachmias, 2000). Both 
Ghauri et al. (1995) and Churchill (1999) argued that the most obvious advantages o f 
secondary data are the savings in time and money. The latter adds that secondary 
data sources enable the researcher to compare the different research methods in order 
to select the most appropriate for collecting primary data. However, there are some 
disadvantages to secondary data, such as that they were not designed especially to 
meet the researcher’s need. Consequently, the researcher must test secondary data for 
accuracy, bias and soundness (Zikmund, 2003). In addition, Trochim (2001) claimed 
that disadvantages o f  secondary data are lack o f availability, lack o f relevance, 
inaccuracy and insufficiency.
Secondary data resources are important in data collection (Remenyi et al., 2000; 
Punch, 2005). For this research, the secondary data used in this research were 
collected for the literature review to gain more in-depth understanding o f the 
concepts o f Six Sigma and to look for an appropriate model for its implementation. 
The secondary data used in this study were gained from many reference sources, 
including articles in international journals on quality and Six Sigma and academic 
electronic journals, such as Emerald and Proquest. In addition, conference 
proceedings, reports, textbooks, theses, dissertations, unpublished manuscripts, 
statistics and the Worldwide Web (Internet). By this means, the study has achieved 
two essential purposes: firstly, to verify from the earlier studies those related to the 
current one; secondly, to link it with the most recent studies in the same field. 
Secondary data were used in this study to explore the research questions and meet 
the proposed objectives.
5.7.2 Primary Data
Primary data are data that a researcher gathers on his/her own with a specific purpose 
in mind. Ghauri et al. (1995) argued that when secondary data are not sufficient to
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answer the research questions, the researcher should collect primary data. Primary 
data are the first hand data collected by the researcher. There is no single best way o f 
collecting primary data; they can be collected in more than one way. The method 
chosen depends on the nature, goals o f the study and the characteristics o f its 
elements (Sekaran, 2003). The aim o f all methods is to obtain data which are valid 
and reliable (Remenyi et a l, 2000; Robson, 2002). The main methods o f collecting 
the primary data used in the present study were a survey questionnaire and a semi- 
structured interview.
5.7.2.1 Procedures for obtaining permission for access and study
The researcher was successful in securing access for questionnaire and interview 
purposes to most organisations in the three countries’ organisations implementing or 
having already implemented the Six Sigma programme, at the study time, from both 
the manufacturing and services sectors and from both the large organisations and 
SMEs, through preparation o f the participants and the interviewees.
A lengthy procedure including letters was followed to obtain permission for the 
study in the organisations selected. The researcher obtained different letters from his 
supervisor, the university and a letter from the Saudi Cultural Bureau, the 
researcher’s sponsor, asking for permission for him to go to the selected 
organisations to conduct/get to the fieldwork and asking organisations to assist the 
researcher in collecting the information needed for the study and emphasising his 
academic purpose to ensure distribution o f the questionnaire and to indicate the 
purpose o f the research and assure confidentiality o f the information.
Then, some top management and most Six Sigma certified/qualified people were 
invited to participate in both the questionnaire and the interview parts o f the study. A 
continuous personal contact was made with some o f  the top management in these 
organisations as well as most Six Sigma certified/qualified people working in them. 
Each top management and all Six Sigma certified/qualified people received a 
questionnaire from the researcher, were informed o f the nature o f the study and were 
advised that all responses would be kept confidential. It was thought that this would 
encourage all participants to be as honest and forthright as possible.
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5.7.2.2 Questionnaire
5.7.2.2.1 Questionnaire: definition and aim
A questionnaire is a highly structured data collection technique in which respondents 
are usually asked the same set o f questions and it is probably one o f the most popular 
and widely used instruments among researchers. It provides a very convenient and 
efficient way o f  collecting responses from a large sample (Saunders et al., 2003) and 
is extremely efficient in providing large amounts o f data in a short time at relatively 
low cost in terms o f  time and money, if  it is designed and administered properly. 
Sekaran (2003) defined the questionnaire as a preformatted, written set o f  questions 
to which respondents record their answers, usually with rather closely defined 
alternatives. In addition, he pointed out that a questionnaire is an efficient data- 
collection instrument when the researcher knows exactly what type o f information is 
required and how to measure it. A questionnaire, as defined by McDaniel and Gates 
(2002), is a set o f  questions designed to generate the evidence necessary to 
accomplish the objectives o f the research study.
The purpose o f a questionnaire is to collect primary data gathered and assembled 
specifically for the research project at hand. The questionnaire must translate the 
research objectives into specific questions (Nachmias and Nachmias, 2000), 
therefore the researcher needs to clarify the objectives o f  the research and then 
decide which questions need to be asked to achieve those objectives.
The questionnaire, like other data collection techniques, has advantages and 
disadvantages. According to Neuman (2004), it is the cheapest way o f  collecting 
data, if  chosen, by a single researcher. Another advantage o f  the questionnaire is that 
the respondents can complete the questionnaire when it is convenient and can check 
personal records if  necessary. These advantages were critical for the purpose o f this 
research since the other types were costly and time consuming and would result in 
difficulties in data analysis.
In contrast to these advantages, there are also a number o f  disadvantages: no control 
over who responds to the study, response rates are usually low (according to Bourque
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and Fielder (1995), usual rate is no better than 15-20%) with consequent bias, 
unsuitability for respondents with poor literacy and often for people with language 
difficulties, require simple, easily understood questions and instructions, no 
opportunity to correct misunderstandings or to probe or to offer explanation or help, 
no control over the order in which questions are answered, no check on incomplete 
responses, incomplete questionnaires or the passing on o f questionnaires to others, 
missing data, questions needing to be brief and simple, impossibility to check 
seriousness or honesty o f answers, respondents having difficulty with reading, 
development is often poor and questions may be ambiguous (Nachmias and 
Nachmias, 2000; Sekaran, 2003; Neuman, 2004.
However, in this study, several steps were taken to minimise the questionnaire 
disadvantages. The researcher arranged questionnaire questions logically by topic, 
made a pilot study to produce an error-free version, made the questionnaire as 
attractive and as easy to complete as possible, included cover letters addressed to the 
respondents and made follow-up phone calls and e-mailings. These methods are 
believed to minimise the disadvantages o f the questionnaire.
5.7.2.2.2 Questionnaire: design, construction and preparation
Based on an extensive review o f the literature on Six Sigma and its implementation, 
the researcher created a standardised questionnaire to collect data from targeted 
organisations in the Middle East in order to extract their experiences and get 
information regarding their Six Sigma implementation. In this study, the researcher 
did his best to design an attractive and neat questionnaire with appropriate 
introduction and a well-arrayed set o f  items in order to make it easier for the 
respondents to answer them. A good introduction, well-organised instructions and 
neat alignment o f  the questions are important (Sekaran, 2003).
For an effective questionnaire, the researcher gave attention to some 
recommendations:
■ Each question should be relevant and useful.
■ Each question or statement should be written as clearly and as concisely as 
possible.
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■ Qualitative terms that may be understand in different ways, such as ‘good’, ‘bad’, 
‘seldom’, ‘often’ or ‘frequently’ should be avoided.
■ When choices are offered, they should be simple and easy to make.
■ Questions should be asked in such a way that the respondent would not find them 
offensive or objectionable.
■ Items should be phrased to elicit the required depth o f  response.
■ Only enough items should be included to cover all o f  the important areas o f 
inquiry.
■ Grammar and spelling should be corrected.
■ Items should be stated in such a way as to avoid biased responses.
■ Key words in questions should be underlined.
The researcher met the objectives o f the research when he designed the questionnaire 
to obtain the maximum accurate information and accomplish that within the available 
time and with the resources at hand. Furthermore, he tried to structure the questions 
carefully in order to achieve objectives and eliminate any bias (Hussey and Hussey, 
2003). The researcher was also concerned with the use o f  proper wording and used 
simple common language and short questions (Churchill, 1999).
The questionnaire must be able to motivate the respondents to answer. A badly 
designed questionnaire will discourage them from answering, which might lead them 
not to answer or provide inaccurate information and the questions must motivate 
respondents to provide the information being sought. The major considerations in 
formulating questions are the content, structure, format and sequence. Hence, it is 
important that the measurement process when applied repeatedly produces consistent 
results.
When the researcher designed the questionnaire, great attention was given to the 
questions: they had to be short, interesting, direct, free o f  grammatical errors and 
spelling mistakes, without jargon on abbreviations, clear and comfortable for 
discussion to ensure getting the right data and to avoid any harm to the participants, 
and some modification were made to ensure simplicity o f  sentence structure. The 
researcher also tried to avoid negative questions and questions that might have two 
meanings or lead to non-specific answers (ambiguous). Besides that, the order and
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flow o f the questions were considered to get a logical sequence which would help in 
collecting the data.
In this research, the questionnaire has two types o f  questions. First, closed-ended, 
requiring respondents to choose from a list o f  answers. The closed-ended question 
format was selected since the data would be in a quantifiable form suitable for 
statistical analysis. Moreover, it was fast and easy to complete, enabled automated 
data entry and facilitated data analysis and summary o f  data (Saunders et al., 2003). 
Each group o f questions was preceded by an instructional statement explaining what 
was required and the meaning o f each scale point used to give answers to questions. 
The questions themselves were designed in closed-ended format, where answers 
were particularly limited to a number o f responses. Second, scaled response, closed- 
ended questions in which the response selected is measured on a rating scale (five- 
point Likert scale) which scales the intensity o f  responses (Likert, 1932; Babbie, 
2004) in the presentation o f  some o f  the statements. The rating scale allows 
respondents to indicate the relative importance o f choices and this facilitates the 
researcher’s identification o f critical issues. In the researcher’s view, this made the 
questions easy to answer and respondents were enabled to choose between ranges of 
values to give their replies.
The final research questionnaire consisted o f nine sections, including the comment 
section, and contained 25 questions (Appendix A). Each section had a separate and 
clear title, the questions were designed as indicated above to be straightforward, 
consistent with the goals o f the study, concise and carefully worded and several 
revisions were carried out to ensure clarity. Furthermore, this was to ensure that the 
questionnaire covered all important aspects and would give answers to the research 
questions and that it was easily administered and easily understood, thus making it 
easy for the respondent to answer. The questionnaire was compressed into six pages. 
A t the beginning o f  the first page the instructional section contained short statements 
explaining the purpose o f the study, the principles that it was based on and an 
assurance o f  anonymity to the responding individual and organisation.
In order to encourage participation in the survey, several measures were taken. First, 
an introductory letter was enclosed with every questionnaire explaining the study, the
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researcher’s interests, the aims o f the study, the importance o f the data collected, as 
well as assuring the confidentiality o f respondent identity. Second, the researcher 
promised to provide an executive summary o f the results. The following were some 
points taken into account for questionnaire design:
■ Questionnaire covering letter
Each questionnaire began with a title, a concise description o f what the study was 
about. To extract real answers and obtain the confidence o f  the respondent, the 
research questionnaire was entitled:
Six Sigma Implementation in Middle East Organisations - An Empirical Study
The questionnaire cover letter (Appendix A) referred to the issue o f confidentiality:
It should be noted that all responses and information collected will be treated in the 
strictest confidence and will be used only for the purpose o f  the study. No organisation 
or individual will be named in any ensuing publication.
Each respondent was instructed how to complete the questionnaire:
■ Please tick in the appropriate box.
■ In the case o f questions asking the respondent to choose the level o f  consideration 
for suggested aspects, the stem was:
To what extent do you consider the following......... ?
• End o f Questionnaire
In order to provide an opportunity for the respondent to write any opinions or 
suggestions, a blank space was provided and labelled: Any other comments. Before 
the conclusion o f  each questionnaire, an expression o f  gratitude was made as 
follows:
Thank you fo r  your time, valuable input and kind cooperation
5.7.2.2.3 Questionnaire: pilot study
Prior to distributing the finalised questionnaire, a pilot study (pre-testing) needs to be 
completed. The purpose o f this is to discover errors, ambiguities, inadequate 
response alternatives and confusing questions and to refine the questionnaire and 
remove any leftover difficulties. It is also to detect possible shortcomings in the 
design and administration o f the questionnaire (Emory and Cooper, 1991) and to
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ensure that it is perfectly understandable and suitable for collecting the desired data. 
A pilot study is an essential guarantee that the information offered in the answers has 
exhausted all possibilities. A pilot study aims to get feedback on whether the 
questions are comprehensible, the instructions are followed correctly, how long the 
questionnaire takes to answer and whether there are any other unexpected problems 
Neuman (2004). McDaniel and Gates (2002) defined the pilot study as a survey 
using a limited number o f  respondents and often employing less rigorous sampling 
techniques than in large, quantitative studies. As Bell (2005) pointed out, the pilot 
study is the most inexpensive insurance the researcher can adopt to ensure the 
success o f the questionnaire and the research project. A careful pilot study should 
make the questionnaire development process successful.
Neuman (2004) argued that by using pilot tests, the researcher increases the 
reliability o f  measures. There are several purposes o f the pilot study. First, responses 
can help make sure the instructions are clear, the wording o f additional items is 
appropriate and the time to complete the survey is acceptable. Second, to ensure the 
validity and reliability o f a certain measure. Third, the use o f  a pilot study is 
essential, where the draft questionnaire is tested on a small group o f people who have 
the same characteristics as the sample group to be used for the main. Fourth, as 
suggested by Gill and Johnson (2001), to help gauge how respondents would 
interpret and react, to allow any necessary changes to be made. Bell (2005) had a list 
o f questions to ask those involved in a pilot study:
■ How long did the questionnaire take you to complete?
■ Are the instructions clear enough?
■ Which, if  any, questions are unclear or ambiguous?
■ Which, if  any, questions did you feel uneasy about answering?
■ What is the validity and consistency o f the questionnaire?
■ Are there, in your opinion, any significant topic omissions?
■ Will you please add any comments or suggestions?
In this study, the purpose o f the pilot study for the questionnaire and the semi- 
structured interview was to ensure that they were clear and concise and that the 
measurement items revealed their intended meaning and to assess time required to 
complete them. The pilot was done before the empirical study to test the validity and
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reliability o f the issues. A pilot study for the questionnaire and the semi-structured 
interview was conducted in English. Four organisations were used with two Six 
Sigma persons from each organisation completing the questionnaire and semi- 
structured interview. In addition, two other individuals serving in academic positions 
in universities were asked to complete the questionnaire and semi-structured 
interview. The respondents’ opinions with regard to the wording o f  the questions, the 
difficulty in completing the questions and the time required to complete the 
questionnaire, were solicited. The respondents were observed to complete the 
instrument without confusion or need for clarification. They were asked to provide 
feedback on the overall design, particularly the measurement scales, as well as their 
overall reaction to the survey based on their experience and on the format as well as 
the clarity and consistency o f  questions. Their feedback was collected verbally face- 
to-face and by phone calls or e-mail. This feedback was then considered by making 
necessary adjustments to improve the design and clarity o f  some questions and 
several modifications were thus made to the wording and scaling o f  certain ones. The 
instrument was also seen as lengthy and, as a result, several questions found not to be 
directly addressing the issues under study were dropped. A  final version was agreed 
and the green light was given to launch the study (Appendix A). Then the 
questionnaire was prepared and printed with an appropriate covering letter and 
distributed to the study sample.
S.7.2.2.4 Questionnaire: distribution
Once the target sample had expressed interest in participating, questionnaires were 
handed out personally or sent by e-mail. The main advantage o f personally 
administered questionnaires is suitability for cases where participating organisations 
are in proximity to each other and targeted informants can be conveniently 
assembled in the organisations’ conference (or other) rooms to complete the 
questionnaires under supervision, to ensure that all questions could be answered. On 
the other hand, an e-mail’s advantage is that a wide geographical area can be covered 
in the survey (Sekaran, 2003).
Most o f the questionnaires were handed to the potential respondents in person. The 
reason for that was to explain the objectives o f the research and the purpose o f the
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questionnaire and to make sure that the contents o f the questionnaires were clear. 
The researcher was in contact with those respondents for co-ordination in case o f any 
difficulties in answering the questions. After four weeks, responses were seen to be 
low. Therefore, after a follow-up reminder telephone call, copies were sent again 
with mention o f  the personal name for each. Furthermore, in order to increase the 
response rate, the researcher phoned the non-participants and sent questionnaires 
again by e-mail to the respondents who preferred this.
5.7.2.2.5 Questionnaire: language consideration
The choice o f appropriate language was important to ensure that the respondents 
were able to answer the questionnaire based on their understanding and experience. 
Since English is the common international business language used in the three 
selected countries, respondents would have no difficulty in understanding 
terminology and other technical terms because all were fluent in English. So English 
language was used throughout the questionnaire for all respondents in the three 
countries. This was an added advantage, as only one language was used throughout 
the study instead o f translating the questionnaire into other languages which would 
have been time consuming and errors could have occurred in translation. 
Consequently, the use o f English was more convenient for all respondents to 
understand and complete the questionnaire.
5.7.2.3 Interview
Many kinds o f social science enquiry now use interviews as a method o f serious data 
collection. Thus, the interview is one method for the collection o f data to be used in 
research and is considered as one o f  the most widely used procedures in social 
researches. However, what exactly is interview?
5.7.2.3.1 Interview: definition and aim
Hussey and Hussey (2003) defined interview as “A method o f  collecting data in 
which selected participants are asked questions in order to find out what they do, 
think or feel”. Also, Robson (2002) defined interview more precisely as “A 
purposeful conversation in which one person (the interviewer) asks prepared
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questions and another answers them (the respondent). It is a directed conversation, 
the purpose o f which is to gather information by means o f administering the same set 
o f questions in a consistent way to all selected respondents. These respondents 
presumably are representative o f  population o f the interest or the target population”. 
In addition, Zikmund (2003) stated that an interview is a survey method that gathers 
information through face-to-face contact with individuals.
In this research, the objective behind the interviews was to collect as much in-depth 
information as possible on the implementation o f Six Sigma in the three Middle East 
countries, Saudi Arabia, Egypt and UAE. Interviews were used in triangulation to 
test the extent to which there was validity in the responses provided in the 
questionnaire. The interviews were semi-structured, with a limited choice o f imposed 
responses with a list o f prearranged questions, and were held with top managers and 
certified/qualified Six Sigma people in the organisations considered in the sample. 
The use o f  interview as a complementary mode o f  enquiry was a way o f 
compensating for questionnaire disadvantages.
The semi-structured interviews in this study had three main purposes: for comparison 
with the data from the research questionnaires, triangulation and additional 
information and views which could not be gained through the questionnaires. Semi­
structure interviews were carried out in the three countries. The target interviewees 
were the top management and the Six Sigma certified/qualified people in the 
responding organisations.
The use o f semi-structured interviews is associated with survey research. This 
method relies on the use o f  a questionnaire as the data collection instrument. The 
theory behind this method is that each person is asked the same question in the same 
way, so that any differences between answers are held to be real ones and not results 
o f the interview situation itself. This method is also increasingly popular in telephone 
interviews.
Interviews are a low-cost, rapid method for gathering information from individuals 
or small groups. These interviews partially use a written interview guide, thus the 
interview will focus on the issue at hand, whilst allowing participants to introduce
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issues they deem to be relevant. Both Hussey and Hussey (2003) and May (1997) 
suggested that an interview should use a minimum number o f questions to focus the 
interview, allow for conversational flexibility and enable the researcher to become 
familiar with the subject area. Familiarity with the interview guide is critical for the 
interview to be conducted in a conversational way. So, the semi-structured interview 
is the possible type o f  interview for this research. Semi-structured interviews may be 
used in relation to an exploratory study, as argued by Saunders et al. (2003), and for 
that reason are used in this research. In addition, they help to obtain answers needed 
to the how and why questions.
Despite the flexibility o f  semi-structured interviews, there are difficulties associated 
with the process. It can be time-consuming and expensive in resources. Moreover, 
interviewees may have certain expectations about the interview and give what they 
consider to be a correct acceptable response to questioning. Despite this, interviews 
allow the researcher to ask complex questions with ‘follow-up’, which may not be 
possible in other forms of data collection. In keeping with the triangulation research 
methodology, the interviews would be used to corroborate findings established by 
the study questionnaires.
As with other methods, there are advantages and disadvantages to personal 
interviews. According to Oppenheim (1996), Nachmias and Nachmias (2000), 
Robson (2002) and Saunders (2003), advantages include:
■ Provide and give greater freedom to respondents to express themselves, thereby 
eliciting a rich database.
■ Allow some control over them and ensure the high response rate.
■ Offer greater opportunities for clarifying the purpose o f  the study more 
convincingly, to clarify issues and avoid any misunderstandings related to the 
questions or concepts used.
■ Offer a flexible method allowing some freedom to adjust or modify the questions 
to suit the situation, to clarify unclear questions, clarify doubts and rearrange the 
order o f  questions. This means that unlike other methods, the interview gives the 
chance to probe for more information in areas o f  interest that may emerge during 
the interview, whereas other methods, such as the questionnaire, for example, are 
confined to the set questions.
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■ Reveal new insights, identify general patterns and understand relationships 
between variables.
■ Give flexibility in the question process: interviews can range from highly semi- 
structured to non-structured, depending on the research problem under 
examination. In focused and non-directive interviews, the interviewer can clarify 
questions and probe for additional information.
■ Give flexibility to clarify unclear questions, clear doubts and rearrange the order 
o f questions.
■ Produce a high response rate.
■ Allow collection o f additional information.
■ Potentially high cost, especially if  the population covered is dispersed 
geographically. Possibly time-consuming and resource-intensive from the 
preparation stage to the conclusion o f  the process.
■ Interviewer bias. Innate characteristics o f  interviewers and differences in 
interviewer techniques may affect respondents’ answers.
■ Lack o f anonymity. Presence o f the interviewer may make the respondent feel 
threatened or intimidated.
On the other hand, Robson (2002) and Saunders (2003) pointed out the 
disadvantages o f  using personal interviews, some o f  which are higher cost, the 
interviewer’s personal influence and bias could affect the interview and the interview 
lacks the anonymity o f  the mail questionnaire.
5.7.2.3.2 Interview: design, construction and preparation
The first step was to ensure the willingness o f the target sample to participate and 
cooperate in sharing their knowledge and experience. This was done by informing 
them by e-mail o f the intention to conduct this research survey four weeks before the 
questionnaire was sent to them. They then had to reply by e-mail as to whether they 
were willing to participate in the survey. Follow-up phone calls were made to 
arrange for initial interviews.
Interviews usually permit the interviewer’s personal influence and bias to intrude and 
may minimise the ability to maintain anonymity, which can be particularly important
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when sensitive issues are being researched. They are often preferable to survey 
questionnaires because o f the role the interviewer can play in enhancing respondent 
participation, guiding the questioning, answering the respondents’ questions and 
clarifying the meaning o f responses (Nachmias and Nachmias, 2000; Hussey and 
Hussey, 2003). In addition, according to Robson (2002), interview samples are 
systematically determined and selected respondents are not in a position to throw 
away the questionnaire. Once contacted, they are more likely to participate in survey 
interview.
In this study, the researcher needed to establish a relationship with the respondents 
and motivate them to give responses relatively free from bias by allaying whatever 
suspicions, fears, anxieties and concerns they may have had about the research and 
its consequences. The researcher must be truthful, pleasant and non-evaluative. 
According to Sekaran (2003), the researcher must ask broad questions and then 
narrow them to specific areas, ask questions in an unbiased way and clarify them and 
help respondents to think through difficult issues. The researcher must write or 
record responses immediately; they should not be entrusted to memory and later 
recalled.
5.7.23.3 Interview: implementation
As mentioned before, in selecting the organisations to take part in the interviews, 
only those which had already implemented or were currently implementing Six 
Sigma projects were selected. The reason for the selection was to explore and 
investigate the situation o f Six Sigma implementation in the Middle East. This 
research implemented semi-structured interviews intended to allow interviewees to 
reveal their perceptions about the Six Sigma implementation without being limited to 
some specific areas. On the other hand, semi-structured interviews steer interviewees 
in the right direction to answer the research questions without diminishing their 
ability to talk about some areas they think might be o f interest.
All interviews were conducted between mid-2008 and mid-2009. The interviewees 
included in this research came from different aspects as well as practical 
backgrounds and had good information on or qualification in the Six Sigma concept.
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Most respondents to the survey questionnaire were willing to take part in the 
interviews. One hundred and forty-five respondents completing the survey 
questionnaire had originally indicated (as requested in the last page of the survey 
questionnaire) their willingness to participate in the interview. But only 74 
completed interviews are incorporated into this analysis (25 from Saudi Arabia, 26 
from Egypt and 23 from UAE). The number of interviews, 74, was satisfactory. 
Table 5.3 and Figure 5.4 show the 74 interviewees and their corresponding position 
within their organisations.
Table 5.3: Number and position of interviewees
Interviewees’ Position S a u d i A ra b ia E g y p t U A E Overall
T op M anagem ent (C E O  and S en ior M anagers) 5 5 4 14
Q uality  M anager 1 3 2 6
C ham pion 3 2 1 6
M aster B lack B elt 3 2 2 7
B lack B elt 9 8 8 25
G reen Belt 4 6 6 16
Total 25 26 23 74
The interview questions were similar to that of the questionnaire to assess personal 
opinions and 25 questions to present a profile of interviewees’ organisations, 
interviewees, Six Sigma programme and Six Sigma implementation in the 
organisations. In addition, to determine the reasons for/ benefits of Six Sigma 
implementation, to determine the main challenges faced in Six Sigma 
implementation and determining the CSFs for effective implementation of Six 
Sigma. The final question concerned obtaining the view of interviewees’ 
organisations on their level of satisfaction with the results achieved through the Six
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Sigma programme implementation in their organisations in the Middle East. The 
interview questions are listed in Appendix B.
In each interview, the researcher started by introducing himself, describing the 
purpose o f the study and emphasising to interviewees that their responses would be 
kept confidential and used only for the purpose o f the research. Interviews were done 
individually and not in groups. Some respondents preferred reading the interview 
questions and writing their comments on them. However, follow-up phone calls were 
made to cover some aspects not fully dealt with in the interview.
In this research, all interviews were face-to-face for Saudi Arabia and by phone for 
Egypt and UAE. Each interviewee was reminded by phone prior to the interview o f 
the scheduled date and time. Organisations, respondents and participants 
interviewees were assured o f their anonymity. At the beginning o f  each interview, 
this assurance was reiterated. The actual time taken for each interview ranged from 
approximately 30 to 45 minutes. Interviewees were excited about the relevant issues 
under consideration. Most, if  not all, interviews were not recorded and most 
interviewees were in fact not willing to allow recording, even with the assurance o f 
confidentiality o f  data. At the same time, the chance was given to the interviewees to 
comment on how the Six Sigma project was implemented and the processes 
involved.
5.7.23.4 Interview: language considerations
The majority o f the interviews were in English as some interviewees were non- 
Arabic speakers. Note-taking was done throughout all interviews in order to 
document as much data as possible. The researcher rewrote and expanded these notes 
immediately (in an appropriate setting) upon completion o f interviews.
5.8 D ata Analysis
Data analysis is the process whereby researchers enter the raw data into a data matrix 
and create information that can be used in achieving the objectives for which the 
research was undertaken. During the research design stage, researchers should have
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decided how to analyse the data. Unfortunately, many researchers wait until the 
analysis stage to decide what to do. Some results o f  this are that some data will not 
be collected, will be collected in the wrong form or will exhibit unanticipated 
characteristics. According to Nachmias and Nachmias (2000), after collecting the 
data, researchers must undertake several steps in order to obtain meaningful results 
from the analysis stage. These steps include data editing, handling blank responses, 
coding, data entry and data analysis. The following sub-sections will discuss these 
steps in more detail.
5.8.1 Editing Data
The first step in data analysis is to edit the raw data. When data come from 
questionnaires and interviews, editing becomes an essential step. Editing detects 
errors and omissions, corrects them where possible and certifies that minimum data 
quality standards are achieved. Cooper and Emory (1995) believed that the central 
idea o f data editing is to assure that data are accurate, consistent with other 
information, uniform ly entered, complete and arranged to simplify coding and 
tabulation. However, the researcher should be aware o f any unjustified editing that 
can introduce a bias in the data, thus affecting the results o f  the study.
In this study, every questionnaire received was dated and read thoroughly by the 
researcher. Answers were reviewed and checked for accuracy, completion and 
consistency. Detected errors or suspicious answers, if  found, were highlighted and a 
note made alongside. I f  a proper answer could be reached by reading other 
information in the survey tool, editing was done. At interviews, the researcher edited 
the data manually so that all were systematically categorised and inconsistencies 
noted in the responses were logically rectified at this stage. In addition, respondents’ 
comments and points o f  view, gained through the questionnaires and interviews, 
were edited and coded so that they would fit the purpose o f the research.
5.8.2 Managing Blank Responses (Missing Data)
The researcher should expect missing data (left blank) in some questions o f a 
questionnaire as well as interview, as some respondents do not answer every question 
because o f not understanding the question, not being willing to answer or simply not
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being interested enough to respond to the entire questionnaire or interview. In the 
literature, many techniques for handling blank responses are suggested. A way to 
deal with a blank response to an interval-scaled item with a midpoint would be to 
assign that point for that particular item. Another way is to allow the computer to 
ignore the blank responses on analysis (Sekaran, 2003). The latter technique was 
probably the best way to handle missing data to enhance the validity o f  this study, 
especially as the sample size is big.
5.8.3 Coding, Categories and Data Entry
The core and central tool o f any analysis is its system o f coding and categories. 
Coding is the technical procedure by which data are categorised and the process o f 
grouping respondents’ and interviewees’ responses into categories that bring together 
similar ideas, concepts and themes discovered or steps or stages in a process. Every 
unit o f analysis must be coded, that is to say, allocated to one or more categories. 
Coding involves assigning numbers or other symbols to answers, so the responses 
can be grouped into a limited number o f classes or categories. This helps the 
researcher to reduce several thousand replies to a few categories containing the 
critical information needed for analysis. Letters, numbers or a combination o f both 
can be used for coding. In coding, categories are the partitioning o f a set.
In this study, each questionnaire received was first checked for errors and omissions, 
then answers were entered manually into the computer and the data became ready for 
analysis. The entry process was a good and difficult experience because it involved 
232 questionnaires. The study variables were coded by being given unique labels. All 
completed surveys were allocated a code (Saudi Arabia: S-A, S-B, S-C, ...., Egypt: 
E-A, E-B, E -C ,...., and UAE: U-A, U-B, U -C ,....) that could be used to identify the 
responding organisations and their respondents and interviewees for analysing the 
results and to ensure anonymity for all o f them (see Appendix E). Once coded, all 
data from the questionnaire were entered into a data analysis programme for the 
SPSS (Statistical Package for the Social Sciences) (version 16) used in data analysis. 
This step helped in setting up the computer software to analyse the data. So the 
researcher was very careful at this stage to avoid the mistakes that may occur.
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5.8.4 Purification o f Measures
After the entry and coding processes had been completed, all measures were then 
purified by assessing their reliability and validity. There are a number o f reasons for 
the emphasis on the validity and reliability o f  the measurements. First, a reliable and 
valid measuring instrument enhances the methodological rigour o f  the research. 
Second, it permits a co-operative research effort and provides support for 
triangulation o f  results. Third, it provides a more meaningful explanation o f the 
phenomena being investigated.
5.8.5 Statistical Data Analysis Techniques
This research has used different techniques for analysing the data collected from the 
fieldwork considered suitable for this study:
■ Descriptive statistical analysis
Descriptive statistics is a part o f the statistics family that deals with organising and 
summarising possibly large collections o f experimental measurements in order to 
obtain one or more meaningful values that summarise the major characteristics o f the 
data (Nachmias and Nachmias, 2000). Descriptive statistics were used to describe the 
data obtained, investigate the sample and give a good picture o f  its characteristics to 
help the researcher in answering the research question.
In this study, the researcher has used some statistics such as descriptive measures 
(mean and standard deviation, frequencies, percentages, ranking, mean rank and P 
significance). These descriptive statistics measures are used here for reporting the 
characteristics o f  the surveyed organisations and simultaneously providing adequate 
statistical support to the findings.
■ Significant difference analysis tests
The following are the non-parametric statistical tests for significant difference 
analysis used in this study. The researcher used these tests to examine the 
associations between research variables, then to take account o f  the nature o f the
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research variables and the data set and to check if  there is a significant difference 
between the sets o f  scores.
• Mann-Whitnev U Test: The Mann-Whitney U test is a non-parametric test for 
assessing whether two independent samples o f  observations come from the 
same distribution. It is one o f the best-known non-parametric significance 
tests and virtually identical to performing an ordinary parametric two-sample 
t  test on the data after ranking over the combined samples. This is an 
equivalent to the t test and tests whether two independent samples are from 
the same population. It is more powerful than the median test since it uses the 
ranks o f  the cases. It requires an ordinal level o f  measurement. The test is 
used to get the degree o f significance o f the gap between the important issues 
and their respective implementation.
• Kruskal-Wallis Test: Kruskal-Wallis test is used with non-parametric data and 
is similar to regression in that it is used to investigate the relationship 
between a response variable and one or more independent variables. The 
Kruskal-Wallis one-way analysis o f  variance by ranks is a method for testing 
equality o f  population medians among groups. It is an extension o f the Mann- 
Whitney U test used to observe whether there are significant differences 
between three or more groups and in which rank order the groups fall.
• Friedman Test. It is a non-parametric statistical test used to detect differences 
in treatments across multiple test attempts. The procedure involves ranking 
each row together, then considering the values o f  ranks by columns.
■ Correlation analysis
As previously stated, one o f  the main objectives o f  the questionnaire was to assess 
the effectiveness o f  Six Sigma main elements in successful Six Sigma project 
implementation. To determine the relationship between main factors (independent 
variables) and satisfaction with successful implementation (dependent variable) and 
to investigate the effects o f the independent variables on the dependent variable, 
correlations were used.
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The correlations analysis was selected because the objective was to observe whether 
there were significant correlations between sets o f  two variables and whether these 
correlations were in the direction predicted. The test will reveal the correlation 
between the variables in the model. Measures o f correlation indicate the strength and 
the direction o f  the linear relationship between a pair o f variables. All the 
independent variables and subjective dependent variables for the study were 
submitted for correlation coefficient bivariate analysis. The correlations can range 
from -1.00 to +1.00, and indicate the strength o f  the relation between the two values 
(Pallant, 2007).
Correlation coefficients measure how variables or rank orders are related. The main 
reasons that led the researcher to choose correlation are that it will illustrate the 
relationship between the variables that will show the impact o f  each variable on other 
variables. It was used to test and reach the research goals by understanding the effect 
o f Six Sigma implementation on Middle East organisations’ satisfaction. Correlation 
is used to validate and test the relationship between all variables in the model. It was 
used to probe the association between variables that relate to the study variables.
This study computes correlation coefficient and Spearman’s rho, with their 
significance levels. Regarding the significance o f correlation, typically, in many 
sciences, results that yield P  < 0.05 are considered borderline statistically significant 
and P  < 0.005 or P < 0.001 levels are often called highly significant (McDaniel and 
Gates, 2002; Saunders et a l,  2003).
In this study, the level o f correlation used in this study is based on Cohan (1988) 
guidelines on degree o f  relationship as: < 3.0 is small relation, 0.3 - 0.5 is medium 
relation and > 0.5 is strong relation (Cohan, 1988)). Once the Chi-squared and Z 
value increases, the significance value increases (linear relationship). More 
difference, more significance. In addition, the advanced statistical programme SPSS 
(Statistical Package for the Social Sciences) (version 16) and Microsoft Excel 2007 
were the main tools for descriptive data analysis o f  the research quantitative data.
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5.9 Research M easurem ent Issues: Credibility Testing
The assessing measurement issue is fundamental and central to the success o f any 
truly scientific research work because irrelevant measuring instruments will give the 
researcher useless information, thus the degree o f  its reliability and validity must be 
assessed (Peter, 1981). Both o f these are very important in designing the data 
collection instrument. Whatever procedure for collecting data is selected, it should 
always be examined critically to assess to what extent it is likely to be valid and 
reliable. Validity and reliability concerns are evident in any study but are particularly 
difficult to address in qualitative studies. Because this study combines quantitative 
and qualitative techniques, care was taken in the design o f  the study to ensure that 
validity and reliability were properly addressed during both data collection and data 
analysis. Thus, before data collection, problems regarding validity and reliability o f 
the research instruments used in the study should be addressed. Those two criteria 
will be discussed in more detail in the following sub-sections.
5.9.1 Research Reliability
In order for scientific inferences to be valid, one must first determine the reliability 
o f  the research instrument. Thus, prior to data analysis, the research instrument was 
assessed for its reliability in this research. Reliability refers to the stability and 
consistency with which the instrument is measuring the concept and helps to assess 
the goodness o f  a measure (Nunnally and Bernstein, 1994; Cooper and Emory, 1995; 
Nachmias and Nachmias, 2000; Sekaran, 2003; Yin, 2003). In other words, 
reliability is the extent to which a test or procedure produces similar results under 
constant conditions on all occasions (Bell, 2005). Trochim (2001) defined reliability, 
as in research, as meaning repeatability or consistency. A measure is considered 
reliable if  it would give us the same result repeatedly at different times under 
different conditions. It concerns the dependability, consistency, accuracy, 
predictability and stability o f a measuring instrument; in addition, reliable 
instruments are robust when they work well at different times under different 
conditions. Hussey and Hussey (2003) suggested that reliability is one aspect o f the 
creditability o f  the findings, the other being validity. Poor reliability can be a result 
o f  various sources such as contest instrument items, researcher bias, respondent bias 
and unreliable subjects.
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Reliability analysis allows the researcher to study the properties o f  measurement 
scales and the items that make them up. The reliability analysis procedure calculates 
a number o f  commonly used measures o f scale reliability and also provides 
information about the relationships between individual items in the scale that 
determine the extent to which the items in the questionnaire are related to each other. 
The various procedures in determining reliability cover two aspects, external and 
internal reliability. External consistency procedures compare cumulative test results 
with each other as a means o f verifying the reliability o f  the measure. The internal 
consistency o f a set o f measurement items refers to the degree to which items in the 
set are homogeneous. Internal consistency uses only one administration o f  an 
instrument or test to assess consistency or homogeneity among the items.
One o f the best ways to assess consistency internal reliability is through the use o f 
Cronbach’s coefficient a, which is used for multipoint-scaled items (Nunnally, 1978; 
Cronbach, 1984; Nunnally and Bernstein, 1994; Cooper and Emory, 1995; Churchill, 
1999; Sekaran, 2003). Nunnally and Bernstein (1994) recommended that the 
coefficient alpha should be used as the first test o f  internal consistency in assessing 
the reliability o f a multiple-item variable. The Cronbach alpha is widely used for 
estimating the internal consistency and reliability o f  a measure. It reflects how well 
each o f the items correlates with the entire scale or sub-scale. The size o f this 
coefficient depends on the average correlation among items and the number o f items. 
In other words, the greater the degree o f consistency and stability in an instrument, 
the greater is its reliability. The value o f coefficient a  typically ranges from 0 to 1 
and the nearer the value o f a  to 1, the better the reliability. I f  the value is low, either 
there are too few items or there is very little commonality among them; dropping 
items that do not contribute significantly to the average correlation can increase the 
value o f  a  and, in essence, the reliability o f the measure. Although some researchers 
suggest 0.7 as the accepted cut-off (Hair et al., 2002), a value o f  more than 0.6 is 
regarded as satisfactory (Nunnally and Bernstein, 1994; Antony et al., 2002). 
Nunnally (1978) suggested that reliability o f 0.5 to 0.6 would be sufficient. However, 
trying to increase the reliability to more than 0.8 would be a waste o f  time. 
Generally, a Cronbach’s a o f 0.60 or higher is thought to indicate an acceptance level 
o f  internal consistency (Black and Porter, 1996). This technique will assess the
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degree to which the items used in the measure are internally consistent or inter- 
correlated.
In this study, the reliability measurement is done using the Cronbach’s a  and the 
item-to-total correlation. In this process, the item-to-total correlation o f each o f  the 
items (variables) measured is calculated and analysed. Items found to have low 
correlation are removed unless they represent an additional domain o f  interest. This 
method is considered as the most common procedure used by researchers in 
guaranteeing the reliability o f  a multi-item scale (Churchill, 1999). The purpose o f 
the item-to-total correlation measure is that it determines the relationship o f a 
particular item to the rest o f the items in that dimension. The process helps to ensure 
the items making up that dimension share a common core (Churchill, 1999). In this 
purification process, only those items with item-to-total correlation scores o f  0.30 
and above are retained for further analysis because they are considered to have high 
reliability (Churchill, 1999). However, items which fall below this mark are 
scrutinised before being removed from the dimension. Therefore, the reliability o f 
the scales was tested and Cronbach’s alpha was used as the indicator. Cronbach’s 
alpha was also employed and this provides a measure o f  internal consistency, which 
reflects how well each o f  the items correlates with the entire scale or sub-scale.
Moreover, the corrected item-total correlation was used. In other words, this study 
examined the correlations o f  each item’s score with the total scale score in order to 
investigate whether the items measured the same construct. This method usually 
subtracts each item score from the total score to eliminate a false part-whole 
correlation. Each item’s score is then compared with the corrected total score. 
Although there is no universally agreed cut-off point, the most widely adopted 
threshold is 0.3 (Nunnally and Bernstein, 1994). Furthermore, if  an item has a 
negative ‘corrected item-total correlation coefficient’, the item is eliminated from 
further consideration.
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5.9.2 Research Validity
Validity is measured for content and construct o f  an instrument. The purpose o f 
establishing validity is to assess the quality o f  correspondence between a 
theoretically based construct and its operational measures (Babbie, 2004). The 
validity o f  a measure is equally as important as its reliability. For Hussey and Hussey 
(2003), validity is the extent to which the research findings accurately represent what 
is really happening in a given situation. Consequently, research errors, such as faulty 
procedures, poor samples and inaccurate measurement, undermine validity. 
Furthermore, Smith (1981) defined validity as the degree to which the researcher has 
measured what he has set out to measure. Babbie (2004) wrote that validity refers to 
the extent to which an empirical measure adequately reflects the real meaning o f the 
concept under consideration. In other words, validity is concerned with whether we 
are measuring the right concept or not. It is the ability o f  a research instrument to 
measure what it is purported to measure (Cooper and Emory, 1995).
Content or face validity is a measure judged subjectively. Several Six Sigma 
professionals were selected to review the survey instrument to assist in determining 
the content o f  the questionnaire and questions covering the domain for which the 
study is designed. Each o f  these individuals was interviewed and, as a result, some o f 
the questions were redesigned and some were eliminated. These reviewers made 
several valid suggestions, which resulted in the addition o f some questions that 
would enhance the questionnaire.
In this study, the researcher believes that validity has been achieved and that the 
instruments used have a good degree o f validity. Several techniques have been used 
to accomplish such a goal:
1. The study instruments, the questionnaires and the interviews have fully covered 
the topic o f the research. Based on the literature survey in an earlier stage o f this 
study, the important aspects have been brought to light and comprehensively 
covered in the questionnaire.
2. The questionnaire was tested and revised. Five academics at the Management 
School, University o f Bradford, were asked to give their feedback on it and it was
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also given to five doctoral students to make any suggestions concerning clarity o f 
the wording, correct use o f specific words, ambiguity, consistency o f the 
questions and overall presentation. Valuable feedback was received and some 
questions were modified.
3. Personal interviews were held with 74 participants (top managers and Six Sigma 
certified/qualified people o f the 37 organisations). This technique was used as a 
second data-gathering instrument in triangulation, which contributed to the 
validity o f this study.
4. The interviews were also a validation process for the questionnaire, because it is 
working as an extended step but sharing the same basic principles and this 
reflected a strong degree o f validity.
5.10 Research Ethical Issues
The ethical issues related to survey research have been discussed by many authors in 
the literature. According to DeVaus (2002), Smith (2003) and Neuman (2004), the 
ethical issues related to survey research are informed consent, privacy, 
confidentiality and no harm, anonymity and voluntary participation. Accordingly, the 
ethical issues dealt with in this research were informed consent, confidentiality, 
anonymity and voluntary participation and different actions during different phases 
o f  the research in order to meet the ethical issues. The ethical issues o f  survey 
research should be covered early in the research design process (Neuman, 2004). The 
issues can arise at the planning stage or before the research commences, when 
implementing or during the research and at the reporting stage or after data 
collection. In this study, the ethical issues o f survey research covered the following.
5.10.1 Ethical Issues before Starting Research
■ Access to subjects: Formal letters concerning this study were signed by the 
researcher supervisor, the university and the Saudi Arabian Cultural Bureau (the 
sponsor) and sent with each questionnaire. The letters explained the purpose o f 
the study and asked each targeted organisation to help and cooperate with the 
researcher. A personal letter from the researcher also accompanied the 
questionnaire, explaining to them the purpose o f  the study and its importance. It
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also urged each o f  them to participate in completing the questionnaire and to 
return it as soon as possible. In addition, the researcher used his personal 
relationships to gain access to the organisational documents needed.
■ Confidentiality o f  respondents: Research results were to be presented as 
summaries o f  data without reference to each organisation identified only by code 
in the sampling and sample design phases. On the other hand, all organisations 
were provided with a summary o f the results. When data were entered into the 
SPSS package, the items were represented only by codes, regardless o f who 
made the analysis; the researcher thus dealt with codes only. In order to protect 
confidentiality still further, the questionnaires were coded by new codes different 
from the database ones.
5.10.2 Ethical Issues fo r  Data Collection
■ Confidentiality o f respondents: Each questionnaire was coded by a digit 
representing the sample items code known only by the researcher in the sample 
data base and this procedure was explained to the respondents. Furthermore, the 
questionnaire was returned to the researcher directly. Participants were asked to 
complete a paper version or an e-mail version (Word document) o f  the survey 
questionnaire, comprising an introductory front page and questions. The aims o f 
the study were outlined for the participant on the front page and confidentiality 
and anonymity were also explained.
■ Voluntary participation: The researcher stressed the participation in the informed 
consent and in the covering letter o f  the questionnaire and that the respondents 
should not decide to withdrew before reading the questionnaire or if  they had any 
question about the questionnaire content; in these cases, they could contact the 
researcher in person or by e-mail, for which the researcher put his phone number 
and e-mail address on the questionnaire.
5.10.3 Ethical Issues fo r  Data Presentation and Reporting
■ Anonymity o f  respondents: Sample items (each organisation) were coded; for that 
reason, the researcher dealt only with codes and the details o f the research 
samples were kept confidential in a secure database.
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■ Anonymity and confidentiality: Related to the above, the researcher can take steps 
to increase confidence o f  the respondents that these will not be abused. One such 
way is that a note should be made that respondents are not required to give their 
names or any other information that might identify them personally and their 
responses will be given as strictly confidential and will not be used for anything 
other than the study. The respondent has a right to know who is conducting the 
study and why. Therefore, the researcher informed the respondents that the 
research was for the purpose o f completion o f  a doctorate by the named 
researcher at the University o f Bradford, UK.
Finally, in this study, these issues were taken into serious consideration. This is 
because research ethics is a challenging subject that the research candidate has to 
face and, if  not addressed correctly, may cause the results o f the research to be 
considered tainted or even invalid (Remenyi et a l,  2000). It should be noted that all 
information gathered in this study is used only for the purpose o f  the research and 
treated with the highest level o f confidentiality and will not be disseminated to the 
public and/or competitors.
5.11 Chapter Summary
This chapter has provided and discussed a detailed scenario o f the research design 
and methodology issues that the researcher needed to consider in this study. It started 
with a brief review o f the literature on the available research designs and methods 
used in the study. The justifications o f research design and methodology and the 
research process are explained. The rationale and the reasons for selecting methods 
for data collection and the design o f data collection instruments are also explained. 
The methods, procedures undertaken and the analysis techniques used are outlined. 
Also, the consideration o f the selection o f the research methodology and the chosen 
methodology has been justified according to the research objectives. The sampling 
strategy and the instrumentation created and adopted for this study were briefly 
introduced and explained. The steps undertaken in the pilot study were demonstrated 
and the statistical measures undertaken were defined and discussed. In addition, the 
rationale for choosing the data collection and data analysis techniques has been
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discussed. The validity and reliability were demonstrated and explained. Finally, a 
descriptive analysis o f the statistical techniques was addressed. The next two 
chapters (Chapters 6 and 7) will discuss and address analysis o f data collected from 
the questionnaires and the interviews, respectively.
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CH A PTER 6
QUANTITATIVE DATA ANALYSIS
6.1 Introduction
This chapter is mainly concerned with the quantitative data analysis o f  the research 
survey questionnaire (232 questionnaires - closed ended and rating five-point Likert 
scaled questions - from 44 Middle East organisations). There are two main parts. The 
first part (Section 6.2) addresses analysis o f  the demographic data (characteristics o f 
respondents and their organisations) to give information on the background o f the 
questionnaire respondents and to provide a brief profile o f the respondent’ samples in 
the study. Demographic details were initially classified into five sub-sections: 
respondents’ organisations (Section 6.2.1), individual respondents (Section 6.2.2), 
Six Sigma programme (Section 6.2.3), Six Sigma implementation (Section 6.2.4) and 
respondents’ comments (Section 6.2.5).
The second part (Section 6.3) analyses the key issues o f  data collected from the 
survey questionnaire related to the research questions regarding the Six Sigma 
implementation which are the reasons for/ benefits o f Six Sigma implementation 
(Section 6.3.1), the challenges o f  implementation (Section 6.3.2), the CSFs for 
implementation (Section 6.3.3) and the satisfaction with implementation o f Six 
Sigma in the Middle East (Section 6.3.4). The chapter concludes with a summary. 
Figure 6.1 shows the structure o f the chapter.
• CHAPTER 6: Quantitative Data Analysis j
V • Introduction (Section 6.1)
V • Analysis of Demographic Data (Characteristics o f Respondents) (Section 6.2)
V • Analysis o f Key Issues o f Six Sigma Implementation (Section 6.3)
V • Chapter Summary (Section 6.4)
N X ___ ______________________________________________________________
Figure 6.1 : Structure o f Chapter 6
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6.2 Analysis of D em ographic Data (C haracteristics of Respondents)
The following sub-sections provide a detailed description and analysis of the 
demographic data (characteristics of respondents and their organisations) from the 
research questionnaire with the corresponding sections in the questionnaire presented 
in parenthesis. Full and detailed discussion of the demographic data will be presented 
in Section 8.2.1.
6.2.1 Profile o f  Respondents' Organisations (Questionnaire, Section 1)
The aim of this profile is to give information on the background of the respondents' 
organisations. The descriptive analysis includes organisations’ names, location by 
country, sector and size according to the number of employees and each of these will 
have a full detailed description and analysis.
6.2.1.1 Nam es o f  organisations (Section 1, Question 1)
This optional question was designed to determine whether the respondents’ 
organisations were willing to provide their names for the study or not. Table 6.1 and 
Figure 6.2 present details.
Fable 6.1 : Names of respondents’ organisations
S a u d i A ra b ia E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
%
W i l l i n g  t o  p r o v i d e  n a m e s 12 6 3 .1 6 8 57 .14 9 81 82 29 65.91
N o t  w i l l i n g  t o  p r o v i d e  n a m e s 7 3 6 8 4 6 4 2 .8 6 2 18.18 15 34.09
T o t a l 19 14 11 44
Figure 6.2: Names of respondents’ organisations
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The table and figure show that some respondents’ organisations were willing to 
provide their names and some were not. In Saudi Arabia, willing organisations 
numbered 12 (63.16%), while 7 (36.84%) were not willing; in Egypt, 8 (57.14%) and 
6 (42.86%); in UAE, 9 (81.82%) and 2 (18.18%), respectively. Overall, the majority 
of the respondents’ organisations willing to provide their names amounted to 29 
(65.91%), while there were 15 (34.09%) not willing.
6 .2 .1 .2  Country o f  organisations (Section 1. Question 2)
This question was designed to classify the country of respondents’ organisations, 
whether they were from Saudi Arabia, Egypt or from the UAE. Table 6.2 and Figure
6.3 present details.
1 able 6.2: Country of respondents’ organisations
S a u d i A ra b ia E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
%
N o .  o f  
o r g a n i s a t i o n s
%
N o .  o f
o r g a n i s a t i o n s
%
N o .  o f
o r g a n i s a t i o n s
%
L ocation  o f  resp o n d en ts’ o rgan isations 19 43.20 14 31.80 it 25 .00 44 100
Saudi Arabia Egypt «UAE
Figure 6.3: Country of respondents’ organisations
As can be seen from the table and figure, 44 organisations from the three countries 
responded and the geographical breakdown of the organisations and percentages 
were 19 (43.2%) from Saudi Arabia, 14 (31.8%) from Egypt and 11 (25%) from the 
UAE.
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6.2.1.3 Sectors o f  organisations (,Section I. Question 3)
This question was designed to classify the respondents’ organisations by their sector 
or industry (manufacturing or services). Table 6.3 and Figure 6.4 present the detailed 
analysis.
Table 6.3: Sectors of respondents’ organisations
S e c to r
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o . o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f %
M a n u f a c tu r i n g 9 4 7 . 3 7 8 57 .14 3 2 7 . 2 7 20 45 .45
S e r v ic e s 10 5 2 . 6 3 6 4 2 . 8 6 8 7 2 . 7 3 24 54 .55
T o ta l 19 14 11 4 4
Figure 6.4: Sectors of respondents’ organisations
80%
70%
60%
50%
40%
30%
20%
10%
0%
Saudi Arabia Egypt UAE
U Manufacturing U Service
Overall
In the table and figure, as can be seen, responding organisations covered both 
manufacturing and services sectors. In terms of industrial sectors, it is clear that in 
Saudi Arabia the manufacturing sector organisations make up 47.37% (9), while the 
services sector organisations make up 52.63% (10). In Egypt, the manufacturing 
sector has 57.14% (8) o f the responding organisations and the services sector has 
42.86% (6). Then, in UAE, the services sector takes 72.73% (8) with 27.27% (3) in 
the manufacturing sector. Overall, the majority of the respondents’ organisations 
sampled are services organisations with 54.55% (24), then manufacturing 
organisations with 45.45% (20) (see Appendix G, Table G l, for more details).
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6.2.1.4 Size o f  organisations by number o f  employees (,Section 1. Question 4)
This question was designed to classify the sizes of respondents' organisations by the 
number of their employees (large organisations or SMEs). In the current study, the 
size refers to the number of employees at the time of the study according to the 
Commission of the European Communities (2003): SMEs have fewer than 250 
employees and large organisations have more than 250. Tables 6.4 and 6.5 and Figure
6.5 present the data.
'fable 6.4: Size of respondents' organisations by number of employees
S iz e
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o . o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
S M E  (<  2 5 0 ) — . . . 2 14.29 1 9 .0 9 3 6 .82
L a r g e  o r g a n i s a t i o n  ( >  2 5 0 ) 19 100 12 85.71 10 90.91 41 93 .1 8
T o t a l 19 14 1 1 4 4
able 6.5: Number of employees of respond
Size
No. o f 
employees
S a u d i  A r a b i a E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
SM E 
( <  250)
51-150 — . . . 1 7 .14 — — 1 2.27
151-250 — . . . 1 7 .14 1 9 .0 9 2 4 .54
Large o rgan isation  
(>  250)
2 5 1 -5 0 0 1 5 .26 2 14.28 3 27 .27 6 13.64
5 0 1 -1 0 0 0 2 10.53 4 28 .57 4 36 .36 10 22 .73
1 0 01 -2500 3 15.79 1 7.14 1 9 .0 9 5 11.36
2 5 0 1 -5 0 0 0 6 31 .58 2 14,28 2 18.18 10 22 .73
5 0 0 1 -10000 4 21 .05 3 21 43 — — 7 15.91
>  10000 3 15.79 . . . . . . — — 3 6 .82
T otal 19 14 11 4 4
ents’ organisations
100%
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« ____________________
—
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Figure 6.5: Size of respondents' organisations by number of employees
The tables and figure show that the samples of respondents’ organisations in this 
research questionnaire are large ones and SMEs. In Saudi Arabia, the large 
organisations with more than 250 employees represent 100% (19). But in Egypt,
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85.71% (12) are large organisations and only 14.29% (2) are SMEs (fewer than 250 
employees). Moreover, in UAE, large organisations make up 90.91% (10) and 9.09% 
(1) was a SME. Overall, large organisations represent the majority, 93.18% (41), of 
respondents’ organisations against 6.82% (3) for SMEs. Therefore, the majority of 
organisations implementing Six Sigma in the Middle East are large organisations 
with more than 250 employees (see Appendix G, Table G2, for more details).
6.2.2 Profile o f  Individual Respondents (Questionnaire, Section 2)
This profile aims to give a background of the individual respondents surveyed. It 
includes respondent names, nationalities, organisational positions, Six Sigma roles, 
working period in the organisation, Six Sigma certification/qualification period and 
involvement in Six Sigma projects. Each item will be described in full detail and 
analysis as follows.
6.2.2.1 Respondents' names (Section 2, Question I)
This optional question w'as designed to ask the respondents whether they were 
willing to provide their names or not for the study. Table 6.6 and Figure 6.6 present 
details.
Table 6.6: Provision of respondents’ names
S a u d i  A r a b i a Egypt UAE Overall
N o . o f  
r e s p o n d e n t s
% N o . o f  
r e s p o n d e n t s
° /o
N o .  o f  
r e s p o n d e n t s
% N o . of 
r e s p o n d e n t s
%
W il l in g  to  p r o v id e  t h e i r  n a m e s 63 64 .95 43 59 .72 51 80 .95 157 67 .6 7
N o t  w i l l i n g  to  p r o v id e  t h e i r  n a m e s 34 35 .05 29 40 .2 8 12 19.05 75 3 2 . 3 3
T o ta l 9 7 7 2 6 3 2 3 2
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Egypt UAE
U Willing Not willing
OverallSaudi Arabia
Figure 6.6: Provision of respondents’ names
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The table and figure show that some respondents were willing to provide their names 
and some were not willing. In Saudi Arabia, those willing amounted to 63 (64.95%), 
while 34 (35.05%) were not; in Egypt, 43 (59.72%) and 29 (40.28%); in UAE, 51 
(80.95%) and 12 (19.05%), respectively. Overall, the majority o f the respondents 
willing to provide their names totalled 157 (67.67%), while those not willing 
amounted to 75 (32.33%), for all three countries.
6.2.2.2 R espondents' nationality (Section 2, Question 2)
This question was designed to reveal nationality of the respondents (national or non 
national). Table 6.7 and Figure 6.7 present details.
Table 6,7: Respondents’ nationalities
S a u d i A r a b i a E gyp ' U A E Overall
S au d is N o n -S au d is E g y p tian N o n -E g y p tian U A E N o n -U A E N a tio n a l N o n -n a t io n a l
N o . o l  r e s p o n d e n t s 43 54 68 4 5 58 1 16 116
% 44 .3 3 55 .67 94 .44 5 .56 7.94 9 2 .0 6 5 0 .00 50 .00
T o ta l 9 7 7 2 6 3 2 3 2
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Saudi Arabia Egypt UAE
U National U Non-national
Figure 6.7: Respondents’ nationalities
The table and figure show that in Saudi Arabia, 44.33% (43) of respondents were 
Saudis, while 55.67% (54) were Non-Saudis. In Egypt, Egyptian nationals 
represented 94.44% (68), while Non-Egyptian represented 5.56% (4). In UAE, UAE 
nationals represented 7.94% (5), while Non-UAE represented 92.06% (58). Overall, 
we can see that nationals and non-nationals are the same, with 50% of the total 
respondents.
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6 .2 .2.3 Respondents ’ organisational position (Section 2, Question 3)
This question was designed to classify the respondents according to their 
organisational position (managerial or operational) in their organisations. Table 6.8 
and Figure 6.8 show details.
Table 6.8: Respondents’ organisational position
O r g a n is a t i o n a l S a u d i  A r a b i a E g y p t U A E Overall
p o s i t io n N o . o f  
r e s p o n d e n t s
%
N o . o f  
r e s p o n d e n t s
%
N o .  o f  
r e s p o n d e n t s
%
N o . o f
%
M a n a g e r ia l 6 2 6 3 . 9 2 4 5 6 2 . 5 0 3 9 6 1 . 9 0 146 62 .93
O p e r a t io n a l 3 5 3 6 . 0 8 2 7 3 7 . 5 0 24 3 8 . 1 0 86 37 .07
T o t a l 9 7 7 2 6 3 2 3 2
Figure 6.8: Respondents’ organisational position
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6 0 %
5 0 %
4 0 %
3 0 %
20%
1 0 %
0%
Saudi Arabia OverallEgypt UAE
i* Managerial Lj Operational
Front the table and figure, we can see that the study respondents covered both 
organisational positions, managerial and operational. In Saudi Arabia, managerial 
represented 63.92% (62 respondents), while operational represented 36.08% (35)- in 
Egypt, 62.50% (45) and 37.50% (31); in UAE, 61.90% (39), and 38.10% (24). 
respectively. Overall, the majority of the respondents held managerial positions, 
62.93% (146) and 37.07% (86) held operational positions in all three countries.
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6 .2 .2 .4  Respondents ’ Six Siçm a role (Section 2. Question 4)
This question was designed to classify respondents according to their Six Sigma role 
(top management executive manager, quality manager, Six Sigma Champion, MBB, 
BB and GB) in their organisations. Table 6.9 and Figure 6.9 present details.
Table 6.9: Respondents’ Six Sigma role
S ix  S ig m a  r o le
S a u d i  A i • a b i a E g y p t U A E Overall
N o . o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% N o .  o f % N o . of %
T o p  m a n a g e m e n t  e x e c u t iv e  m a n a g e r 6 6 18 4 5 .55 3 4 .7 6 1 3 5 . 6 0
Q u a l i t y  m a n a g e r 5 5.15 6 8 .33 3 4 .7 6 1 4 6 . 0 4
S ix  S ig m a  C h a m p io n 2 2 .06 3 4 .1 7 4 6 3 5 9 } f i f i
M a s te r  B la c k  B e l t  ( M B B ) 24 24 .74 13 18.06 12 19.05 4 9 2 1 . 1 2
B la c k  B e l t  ( B B ) 41 4 2 .27 29 4 0 .2 8 27 4 2  86 9 7 4 1 . 8 1
G r e e n  B e l t  ( G B ) 19 19.59 17 23.61 14 22 .2 2 5 0 2 1 . 5 5
T o ta l 9 7 7 2 6 3 2 3 2
5 0 %
4 5 %
4 0 %
3 5 %
3 0 %
2 5 %
20%
1 5 %
10%
5 %
0% ha &n"Ki -iJL M a :
\ _
•1 B8 I —¿Liis
Top Quality manager Champion MBB
management
l. Saudi Arabia t i  Egypt 13UAE a  Overall
BB GB
Figure 6.9: Respondents’ Six Sigma role
The table and figure, as can be seen, show that the respondents cover all Six Sigma 
roles: top management executive managers (CEOs, general managers), quality 
managers, Six Sigma Champions, MBBs, BBs and GBs. Overall, the majority of 
respondents were 97 BBs, representing 41.81% of all respondents, followed by 50 
GBs and 49 MBBs, with 21.55% and 21.12%, respectively. Then. 14 quality 
managers represented 6.04% of the respondents and only 13 (5.60%) were top 
management executive managers.
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6.2.2.5 R espondents’ time in organisation (Section 2, Question 5)
This question was designed to reveal the time the respondents had spent in their 
organisations. Table 6.10 and Figure 6.10 present details.
fable 6.10: Respondents’ time in organisation
Y e a r s  in  
o r g a n i s a t i o n
S a u d i  A r a b i a E g y p t UAE Overall
N o .  o f  
r e s p o n d e n t s
% N o . o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
%
< 2 2 2 .06 10 13.89 7 11.11 19 8.19
< 4 9 9 .28 9 12.50 14 22 .2 2 32 13.79
< 6 13 1 3 4 0 16 22 .22 11 17.46 40 17.24
< 8 21 21 .65 14 19.44 12 19.05 47 20.26
<  10 29 30 .0 0 12 16.67 9 14.29 50 21.55
>  10 23 23.71 11 15.28 10 15.87 44 18.97
T o ta l 9 7 7 2 6 3 232
Figure 6.10: Respondents’ time in organisation
> 1 0<10<4 <6 <8
U Saudi Arabia U Egypt dUAE B Overall
From the table and figure, we can see that, overall, 50 (21.55%) o f the respondents 
have been working in their organisations for fewer than 10 years, followed by 47 
(20.26%) respondents for fewer than 8 years. Then, 44 (18.97%) for more than 10 
years and 44 (17.24%) for fewer than 6 years, followed by 32 (13.79%) for fewer 
than 4 years and just 19 (8.19%) for fewer than 2 years.
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6.2.2.6 Respondents ’ time as Six Sigma certified/gualifwd (Section 2, Question 6)
This question was designed to reveal the respondents' time as Six Sigma 
certilled/qualifled or familiar with it. Table 6.11 and Figure 6.11 present details.
Table 6.11: Respondents’ time as Six Sigma certified/qualified
Y e a r s  a s  S ix  S ig m a  
c e r t i f i e d /q u a l i f i e d
S a u d i  A r a b i a E g y p t U A E Overall
N o . o f  
r e s p o n d e n t s
% N o . o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
%
< 2 ii 11.34 8 11.11 2 3 .17 21 9.05
<4 16 16.49 12 16 66 7 11.11 35 15.09
<  6 23 2 3 .37 19 26 ,3 9 14 22 .2 2 56 24.14
<8 20 20 .62 15 20 .83 23 36.51 58 25.00
< 10 19 19.59 11 15.28 8 12 .70 38 16.38
> 10 8 8 2 5 7 9 .72 9 14.29 24 10.35
T o ta l 9 7 7 2 6 3 232
Figure 6.11 : Respondents’ time as Six Sigma certified/qualified
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The table and figure show that, overall, the majority, 58 (25.00%) of respondents 
were certified/qualified with between 6 and 8 years’ experience, followed by 56 
(24.14%) with between 4 and 6 years. Then 38 (16.38%) and 35 (15.09%) had been 
certified/qualified with between 8 and 10 and between 2 and 4 years’ experience, 
respectively, whereas only 24 (10.35%) had more than 10 years and, finally, 21 
(9.05%) had fewer than 2 years’ experience.
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6.2.2.7 Respondents ' involvement in Six Sigma implementation projects (Section 2, 
Question 7)
This question asked the respondents about their involvement in Six Sigma projects in 
their organisations. Table 6.12 and Figure 6.12 present details.
Table 6.12: Respondents’ involvement in Six Sigma implementation projects
N o . o f  p r o je c t s  
i n v o lv e d
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o  o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% N o .  o f %
1 -  10 48 49 .4 8 26 36.11 31 49.21 105 45 .26
1 1 - 2 0 33 34 .02 24 33 .33 17 2 6 .98 74 31 .9 0
2 1 - 3 0 16 16.49 15 20 .83 12 19.05 43 18.53
3 1 - 4 0 - - . . . 7 9 .72 3 4 .7 6 10 4 J 1
4 0 + . . . . . . . . . . . . — — ___ _
T o t a l 9 7 7 2 6 3 2 3 2
1-10 11 -20 21-30 31- 40
U Saudi Arabia U Egypt ilUAE U Overall
Figure 6.12: Respondents’ involvement in Six Sigma implementation projects
The table and figure show involvement of respondents in Six Sigma implementation 
projects in their organisations. Overall, 105 (45.26%) respondents were involved in 
between 1 and 10 projects, 74 (31.90%) in 11 to 20 and 43 (18.53%) in 21 to 30. 
Finally, only 10 (4.31%) were involved in between 31 and 40 projects.
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6.2.3 Profile o f  Six Sigma Programme (Questionnaire, Section 3)
This section aims to present a brief profile of the Six Sigma programme in the 
responding organisations such as when the Six Sigma programme was started, who 
were the primary responsible of the programme in the organisation and what other 
quality improvement programmes were already implemented when the Six Sigma 
programme started. Each point is presented and described in full detail and analysis 
as follows.
6.2.3.1 Time o f  starting Six Sigma programme (Section 3. Question 1 )
This question aimed to discover when the Six Sigma programme was initiated in the 
responding organisations. Table 6.13 and Figure 6.13 present the results.
Table 6.13: Starting time of Six Sigma programme
P r o g r a m m e  s ta r t
S a u d i  A r a b i a Egypt U A E Overall
N o .  o f
o r g a n i s a t i o n s
%
N o . o f
o r g a n i s a t i o n s
0/ N o .  o f  
o r g a n i s a t i o n s
% N o .  of
o r g a n i s a t i o n s
%
<  10  y e a r s 3 15.79 2 14.29 — — 5 11.36
< 7  y e a r s 6 31 .5 8 4 28 .57 4 3 6 .3 6 14 31.82
< 5 y e a r s 7 36 .84 3 21 .43 4 3 6 .3 6 14 31.82
< 3 y e a r s 3 15.79 3 21 .43 2 18.18 8 18.18
< 1 y e a r . . . 2 14.29 1 9 .0 9 3 6.82
T o ta l 19 14 11 44
Figure 6.13: Starting time of Six Sigma programme
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The table and ligure show that, overall, 14 (31.82%) of the responding organisations 
started the Six Sigma programme during or after 2002 and also 14 (31.82%) started 
during or after 2004. In addition, 8 (18.18%) started during or after 2005, 5 (11.36%) 
started during or after 1999 and only 3 (6.82%) during or after 2008.
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6.2.3.2 Primary responsible o f  Six Sigma programme (Section 3. Question 2)
In this question, respondents were asked who was the primary responsible of Six 
Sigma programme in their organisations. Table 6.14 and Figure 6.14 present details.
Table 6.14: Primary responsible of Six Sigma programme
P r im a r y  r e s p o n s ib l e
S a u d i  A i• a b i a E g y p t U A E Overall
N o .  o f  
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f %
C E O 4 21 .05 2 14.29 2 18.18 8 1 8 . 1 8
D ir e c to r 6 31 .58 4 28 .5 7 1 9 .0 9 11 2 5 . 0 0
G e n e r a l  m a n a g e r 3 15.79 3 21 .43 2 18 18 8 1 8 . 1 8
M a n a g e r 2 1 0 5 3 2 14.29 1 9 .0 9 5 1 1 . 3 7
E x te r n a l  c o n s u l t a n t 4 21 .05 3 21 .43 5 45 .4 5 12 2 7 . 2 7
T o ta l 19 14 1 1 44
Figure 6.14: Primary responsible of Six Sigma programme
Director General manager Manager 
U Saudi Arabia U Egypt UUAE U Overall
External consultant
As can be seen, the table and figure indicate that, overall, in 27.27% of cases ( P  
organisations), external consultants were the primary responsible in 25.00% (11) 
directors, followed by both CEO and general managers in 18.18% (11) and, finally, 
by managers in 11.37% (5 organisations).
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6.2.3.3 Previous quality improvement programmes implemented (Section 3, 
Question 3)
This question aimed to show what other quality initiatives had been implemented or 
were being implemented at the time of initiation of the Six Sigma programme in the 
responding organisations. Table 6.15 and Figure 6.15 show the results.
Tabic 6.15: Previous quality improvement programmes implemented
P r o g r a m m e
S a u d i  / t r a b i a E g y p t U A E O v e r a l l
N o .  o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s %
N o .  o f
o r g a n i s a t i o n s
%
T Q M 18 94 .74 12 85.71 h 100.00 4 1 9 3 . 1 8
IS O - 9 0 0 0 17 89 .47 13 9 2 .8 6 11 100.00 4 1 9 3 . 1 8
U P R 10 52 .63 7 50 .0 0 8 72 .73 2 5 5 6 . 8 2
B e n c h m a r k in g 9 47 .37 12 85.71 11 100.00 3 2 7 2 . 7 3
T o ta l 19 14 1 1 4 4
* R e s p o n d e n t s  a s k e d  t o  t i c k  a l l  a p p l i c a b l e
Figure 6.15: Previous quality improvement programmes implemented
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In the table and figure, it can be seen that, overall, 93.18% (41 organisations) had 
implemented TQM and ISO-9000 before implementing Six Sigma, while 72.73% 
(32) had implemented benchmarking. Only 56.82% (25) had implemented a BPR 
quality improvement programme.
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6.2.4 Profile o f  Six Sigma Implementation (Questionnaire, Section 4)
The aim of this section was to give an idea of the Six Sigma implementation in the 
responding organisations. It includes the present status of Six Sigma implementation, 
current pre-DMAIC and DMAIC stage of implementation, number of Six Sigma 
projects implemented, completion time in months of Six Sigma projects 
implemented, percentage of employees involved, the level of organisational 
resistance to the Six Sigma programme and the importance of the use of external 
consultants in the planning and implementation of Six Sigma in the organisations. 
Each item of this section is given with a full detailed description and analysis as 
follows.
6.2.4.1 Present status o f  Six Sigma implementation (Section 4, Question 1)
This question aimed to tlnd out the present status of the Six Sigma implementation in 
the responding organisations. Table 6.16 and Figure 6.16 show the findings.
Table 6.16: Present status of Six Sigma implementation
S ta tu s  o f  
i m p le m e n ta t i o n
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o . o f
o r g a n i s a t i o n s
%
N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
F u ll 4 21 .05 5 35.71 7 63 .6 3 16 36 .36
P a r t i a l  ( D M A I C ) II 57 .89 7 50 .0 0 4 3 6 .3 6 22 5 0 . 0 0
S ta r t in g  ( P r e - D M A I C ) 4 21 05 2 14.29 . . . ™ 6 13.64
T o ta l 19 14 11 4 4
Full Partial (DMAIC) Starting (Pre-DMAIC)
U Saudi Arabia U Egypt UUAE U Overall
Figure 6.16: Present status of Six Sigma implementation
The table and figure show that, overall. 36.36% (16) of the responding organisations 
have fully implemented Six Sigma projects, 50.00% (22) partially implemented and
13.64% (6) are at the starting stage of Six Sigma implementation.
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6 .2 .4 .2  Current pre-D M AIC and DM AIC stases o f  Six Sigma implementation 
(Section 4, Question 2)
In this question, the respondents were asked if the Six Sigma programme was not yet 
fully implemented which pre-DMAIC and DMAIC stages of Six Sigma their 
organisation is in. Table 6.17 and Figure 6.17 show the findings.
Table 6.17: Current pre-DMAIC and
S ta g e
S a u d i A ra b ia E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
S ta r t in g
( P r e - D M A I C )
P la n n in g — — — — — — _ . . .
T r a i n in g 1 5 .26 l 7 .14 — — 2 4 .55
S ta r t - u p 3 15.79 l 7 .14 . . . — 4 9 .09
P a r t i a l ly
( D M A I C )
D e f in e 2 10.53 l 7.14 . . . — 3 6 .82
M e a s u r e 1 5.26 . . . . . . l 9 .0 9 2 4 .55
A n a ly s e 3 15.79 2 14.29 2 18.18 7 15.91
I m p r o v e 2 10.53 2 14.29 — — 4 9 .09
C o n t r o l 2 10.53 2 14.29 1 9 .0 9 5 11.36
R e v i e w 1 5 .26 . . . . . . . . . 1 2.27
T o ta l
15 9 4 2 8
19 14 11 4 4
P la n n in g  T ra in in g  S ta r t -u p  D e fin e  M e a s u re  A n a ly s e  Im p ro v e  C o n tro l R e v ie w  
f-S a u d i Arabia tu Egypt U U A E  u  O verall
Figure 6.17: Current pre-DMAIC and DMAIC stages of Six Sigma implementation
In the table and figure, it can be seen that, overall, in the pre-DMAIC stage, no 
organisations were in the planning stage, 4.55% (2) were in the training stage and 
9.09% (4) were in the start-up stage. In addition, in the DMAIC stage, 6.82% (3) 
were in the define stage, 4.55% (2) in the measure stage, 15.91% (7) in the analyse 
stage, 9.09% (4) in the improve stage, 11.36% (5) in the control stage and, finally, 
2.27% (1) in the review stage.
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6 .2 .43  Number o f  Six Sigma projects implemented (Section 4. Question 3)
This question asked respondents about how many Six Sigma projects had been 
implemented so far in their organisations. Table 6.18 and Figure 6.18 give details.
Table 6.18: Num oer o f Six Sigma projects implemented
P r o je c t s
S a u d i A ra b ia E g y p t U A E O v e r a l l
N o .  o f
o r g a n i s a t i o n s
%
N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
N o .  o f
%
1 -  5 3 15.79 2 14.28 — 14.28 5 11.36
6 -  10 7 36 .84 4 28 .5 7 4 28 .5 7 15 34 .10
1 1 - 1 5 6 31 .58 5 35.71 1 35.71 12 27 .27
1 6 - 2 5 1 5 .26 . . . . . . 5 — 6 13.64
2 6 - 4 0 2 10.53 3 21 .43 1 21 .43 6 13.64
40+ — - - . . . . . . — — _ _
T o ta l 19 14 1 1 44
Figure 6.18: Number of Six Sigma projects implemented
The table and figure show that, overall, 34.10% (15) had implemented 6-10 projects, 
27.27% (12) had implemented 11-15, followed by 13.64% (6) with 16-25 projects 
implemented, a further 13.64% (6) with 26-40 projects and just 11.36% (5) with only 
1-5 projects. No organisation had so far implemented more than 40 projects.
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6.2.4.4 Completion time o f  Six Sigma projects (Section 4, Question 4)
This question was designed to ask the respondents about the completion time in 
months of Six Sigma projects implemented in their organisations. Table 6.19 and 
Figure 6.19 show the findings.
Tabic 6.19: Completion time (months) of Six Sigma projects
M o n th s
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% No. of %
1 - 4 4 21 .05 2 14.29 i 9 .0 9 7 15.91
5 - 8 12 63 .1 6 7 50 .00 8 72 .73 27 61 .3 6
9 -  12 2 10.53 4 28 .57 2 18.18 8 18.18
1 3 -  15 i 5 .26 1 7 .14 . . . — 2 4 .55
1 5 + . . . . . . . . . . . . — — ___
T o ta l 19 14 11 4 4
80%
70%
60%
50%
40%
30%
20%
_____________________ tra_______________________
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Figure 6.19: Completion time (months) of Six Sigma projects
The table and figure show that, overall, the majority, 27 (61.36%), o f responding 
organisations completed their Six Sigma projects in 5-8 months, 7 (15.91%) jn 1-4 
months, 8 (18.18%) in 9-12 months and just 2 (4.55%) needed more than a year (13- 
15 months) to complete a project.
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6.2.4.5 Employee involvement (Section 4, Question 5)
This question asked the respondents about the percentage of employees involved in 
Six Sigma project implementation in their organisations. Table 6.20 and Figure 6.20 
give details.
Table 6.20: Percentage of employees involved in Six Sigma projects
%  Employees
S a u d i  A r a b i a Egypt UAE Overall
N o . o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f %
1 -  2 0 % 8 42.11 5 35.71 6 54 .55 19 43 .18
21 - 3 0 % 7 36 .84 6 4 2 .8 6 2 18 18 15 34 .1 0
31 -  4 0 % 3 15.79 3 21 .43 3 2 7 .2 7 9 20 .45
41 - 5 0 % 1 5.26 . . . . . . — — 1 2 .27
>  5 0 % . . . . . . . . . . . . — — _ _
T o ta l 19 14 1 1 44
60% 1—
!-20% 21-30% 31-40% 41-50% >50%
CSaudi Arabia VI Egypt UUAE Ü Overall
Figure 6.20: Percentage of employees involved in Six Sigma projects
As can be seen, the table and figure indicate that, overall, 43.18% (19 organisations) 
involved 1-20% of their employees in the Six Sigma projects, while 34.10% (15) 
involved 21-30%. In addition, 20.45% (9) involved 31-40%, while only 2.27% (1) 
involved 41-50% of its employees in the Six Sigma projects and no organisation 
involved more than 50%.
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6.2.4a5 Organisational resistance to Six Sigma (Section 4, Question 6)
This question asked the respondents about the level of organisational resistance to 
the Six Sigma programme in their organisations. Table 6.21 and Figure 6.21 give 
details.
Table 6.21: Level of organisational resistance to Six Sigma
R e s i s t a n c e  le v e l
S a u d i  A r a b i a E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
% N o . o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
°/o N o .  o f %
N o  r e s i s t a n c e 15 79 .95 12 85.71 10 90.91 37 84.1(1
M in o r  r e s i s t a n c e 3 15.79 1 7.14 . . . — 4 9 .10
M o d e r a t e  r e s i s ta n c e 1 5 .26 1 7.14 1 9 .0 9 3 6 .80
M a jo r  r e s i s t a n c e . . . — . . . . . . — — _
G r e a t  r e s i s t a n c e — — . . . — . . . — — _
T o ta l 19 14 11 44
Figure 6.21: Level of organisational resistance to Six Sigma
The table and figure show that, overall, in 84.10% (37) of cases, there was no 
organisational resistance at all, 9.10% (4) had minor resistance, while 6.80% (3) had 
moderate resistance and there was no major resistance in any organisation.
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6.2 .4 .7  Importance o f  use o f  external consultants (Section 4, Question 7)
This question asked about the importance of the use of external consultants in the 
planning and implementation of Six Sigma in the organisations. Table 6.22 and 
Figure 6.22 show the findings.
Table 6.22: Importance of use of external consultants
S a u d i  A r a b i a E g y p t U A E Overall
N o .  o f  
r e s p o n d e n t s
% N o . o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% N o .  of %
V e ry  Im p o r ta n t 69 71 .13 41 56 .94 55 8 7 .3 0 165 71 .12
Im p o r ta n t 21 21 .65 19 26 .39 8 12.70 48 20 .69
N e u t r a l 7 7 .22 12 16.67 . . . — 19 8 .19
N o t  I m p o r ta n t — — . . . . . . — — _ _
N o t  a t  a ll — . . . . . . . . . . . . — _ _
T o ta l 9 7 72 6 3 2 3 2
Very important Important Neutral Not important
{«SaudiArabia l: Egypt tiUAE UOverall
Notatali
Figure 6.22: Importance of use of external consultants
As can be seen in the table and figure, in Saudi Arabia, 69 (71.13%) of respondents 
see the use of external consultants to assist them in implementing Six Sigma as very 
important, 21 (21.65%) see it as important and only 7 (7.22%) see it as neutral. In 
Egypt, we found that 41 (59.94%) see the use of external consultants as very 
important, while 19 (26.39%) see it as important and 12 (16.67%) see it as neutral. In 
the UAE, 55 (87.30%) see the use of external consultants as very important, while 
the remaining 8 (12.70%) see it as important. Overall, the majority of the sample, 
165 (71.12%) ot respondents, see the use of external consultants to assist them in 
planning and implementing Six Sigma as very important, 48 (20.69%) see it as 
important and only 19 (8.19%) see it as neutral.
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6.3 Analysis o f Key Issues of Six Sigma Im plem entation
The following sub-sections provide a detailed description and analysis o f each 
research question o f the current research as outlined in Section 1.4. It includes the 
four key issues related to Six Sigma implementation in the Middle East organisations 
in the present research: the main reasons for/ benefits o f  their implementation, the 
main challenges, the major CSFs and the rating o f satisfaction with implementation. 
The quantitative analysis for each question will include reliability analysis, 
descriptive statistics analysis, perspective analysis and statistical analysis that include 
the significant difference analysis and correlation analysis. The analysis follows the 
questionnaire sequence o f  questions, with their sections in brackets.
6.3.1 Reasons fo r / Benefits o f  Six Sigma Implementation (Questionnaire, Section
5)
The aim o f the question o f this section is to obtain the view o f respondents on the 
main reasons for/ benefits o f  implementation o f  the Six Sigma programme in the 
Middle East organisations and they were asked to rate the criticality and the 
significance o f  the reasons/benefits based on their experience. A list o f 15 
reasons/benefits identified by literature review and pilot study was arranged in 
random order and a five-point Likert scale for criticality and significance (1 = not at 
all, 2 = less significant, 3 = significant, 4 = very significant and 5 = highly 
significant) was provided against each. A detailed description and analysis follows.
6.3.1.1 Reliability analysis
Table 6.23 presents results o f the reliability (internal consistency) analysis for the 
main reasons for/ benefits o f Six Sigma implementation in the Middle East 
organisations using Cronbach’s alpha (a) and item-to-total correlation for the 15 
items. Cronbach’s alpha provides a measure o f  internal consistency which reflects 
how well each o f  the items correlates with the entire scale or sub-scale, while the 
purpose o f the item-to-total correlation measure is that it determines the relationship 
o f a particular item to the rest o f the items in that dimension. Item-to-total correlation 
ranges from 0.432 to 0.754, which falls into the acceptable level; as none was found
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to have a value below the acceptable minimum o f 0.30 (see Section 5.9.1), no items 
needed removal to improve the scale reliability. It can therefore be concluded that 
this question has a high internal consistency and is therefore reliable. The overall 
value o f  Cronbach a  was 0.880, while the values for Saudi Arabia, Egypt and UAE 
were 0.882, 0.878 and 0.900, respectively. Since all the Cronbach’s a  were greater 
than 0.7, the instrument was therefore deemed reliable and should provide the 
expected results (see Section 5.9.1).
6.3.1.2 Descriptive analysis
Descriptive analysis is used to describe the data obtained, investigate the sample and 
give a good picture o f  its characteristics to help the researcher in answering the 
research question. Descriptive statistics are used here for reporting the characteristics 
o f the surveyed organisations and simultaneously providing adequate statistical 
support to the findings such as mean, standard deviation, frequencies, percentages 
and ranking. Table 6.24 gives the descriptive statistics analysis o f  the reasons for/ 
benefit o f  the Six Sigma implementation in the Middle East and shows the mean, 
standard deviation and ranking o f each reason/benefit based on the data given by the 
respondents. Figure 6.23 represents the results graphically in the form o f bar charts.
The analysis shows that the values o f  the mean are high, ranging between 4.49 and 
4.92. In addition, few items have the same ranks. Overall, the most significant reason 
for/ benefit o f  the Six Sigma implementation programme in the Middle East was 
‘improving customer satisfaction (understanding customer needs and expectations)’ 
followed by ‘improving business, financial performance and organisation efficiency’. 
The third was ‘building organisation reputation and creating new customer 
opportunities’, whereas ‘improving process performance continuously from reactive 
to proactive’ was fourth. The fifth reason/benefit in ranking was ‘improving and 
increasing earnings, profitability and market share’.
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Table 6.23: Reliability (internal consistency) - Cronbach’s alpha values o
No. Reasons for/ benefits of Six Sigma implementation
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Overall
(N=232)
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 0.432 Accepted 0.476 Accepted 0.527 Accepted 0.471 Accepted
R/B2 Improving business, financial performance and organisation efficiency 0.485 Accepted 0.414 Accepted 0.508 Accepted 0.441 Accepted
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 0.476 Accepted 0.547 Accepted 0.475 Accepted 0.489 Accepted
R/B4 Planning strategically and positively (measuring pre-defined goals and defining full layout of processes) 0.510 Accepted 0.535 Accepted 0.526 Accepted 0.519 Accepted
R/B5 Gaining competitive advantage 0.535 Accepted 0.597 Accepted 0.637 Accepted 0.559 Accepted
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 0.498 Accepted 0.488 Accepted 0.554 Accepted 0.496 Accepted
R/B7 Changing and improving organisation culture 0.469 Accepted 0.457 Accepted 0.709 Accepted 0.491 Accepted
R/B8 Achieving faster and on-time delivery 0.754 Accepted 0.686 Accepted 0.706 Accepted 0.694 Accepted
R/B9 Decreasing employee work loads for undesirable work 0.431 Accepted 0.445 Accepted 0.558 Accepted 0.470 Accepted
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 0.736 Accepted 0.642 Accepted 0.732 Accepted 0.701 Accepted
R/Bll Reducing capital spending (operational costs, overhead production costs) 0.724 Accepted 0.625 Accepted 0.709 Accepted 0.671 Accepted
R/B12 Using resources effectively 0.543 Accepted 0.515 Accepted 0.515 Accepted 0.528 Accepted
R/B13 Building organisation reputation and creating new customer opportunities 0.498 Accepted 0.562 Accepted 0.547 Accepted 0.525 Accepted
R/B14 Improving process performance continuously from reactive to proactive 0.470 Accepted 0.471 Accepted 0.547 Accepted 0.475 Accepted
R/BI5 Improving and increasing earnings, profitability and market share 0.529 Accepted 0.519 Accepted 0.466 Accepted 0.498 Accepted
Cronbach’s a value 0.882 0.878 0.900 0.880
reasons for/ benefits of Six Sigma implementation
Table 6.24: Descriptive analysis (mean, standard deviation (SD) and ranking) o f reasons for/ benefits of Six Sigma implementation
No. Reasons for/ benefits of Six Sigma implementation
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63) (
Overall
N=232)
Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 4.88 .361 1 4.86 .382 2 4.87 .336 3 4.87 .399 l
R/B2 Improving business, financial performance and organisation efficiency 4.79 .432 2 4.87 .373 1 4.92 .272 i 4.86 .428 2
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 4.56 .705 13 4.60 .725 15 4.76 .429 14 4.64 .651 15
R/B4 Planning strategically and positively (measuring pre-defmed goals and defining full layout of processes) 4.59 .760 9* 4.64 .628 14 4.81 .396 9* 4.68 .642 11*
R/B5 Gaining competitive advantage 4.51 .937 14 4.65 .490 12* 4.84 .368 5* 4.68 .706 11*
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 4.49 .843 15 4.70 .411 8 4.86 .353 4 4.68 .633 11*
R/B7 Changing and improving organisation culture 4.61 .641 8 4.69 .422 9* 4.81 .396 9* 4.70 .530 8*
R/B8 Achieving faster and on-time delivery 4.57 .691 12 4.67 .628 11 4.82 .386 8 4.68 .608 11*
R/B9 Decreasing employee work loads for undesirable work 4.63 .618 7 4.65 .429 12* 4.83 .383 7 4.70 .524 8*
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 4.65 .646 6 4.75 .496 7 4.74 .456 15 4.71 .543 6*
R/Bl 1 Reducing capital spending (operational costs, overhead production costs) 4.58 .674 11 4.76 .489 6 4.80 .408 11 4.71 .563 6*
R/B12 Using resources effectively 4.59 .800 9* 4.69 .712 9* 4.78 .490 13 4.69 .702 10
R/Bl 3 Building organisation reputation and creating new customer opportunities 4.78 .484 3 4.81 .432 4 4.89 .317 2 4.83 .559 3
R/Bl 4 Improving process performance continuously from reactive to proactive 4.67 .746 5 4.85 .399 3 4.84 .482 5* 4.79 .519 4
R/Bl 5 Improving and increasing earnings, profitability and market share 4.74 .666 4 4.77 .467 5 4.79 .446 12 4.77 .445 5
* Another item(s) with same rank (tied rank)
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Figure 6.23: Mean values of reasons for/ benefits of Six Sigma implementation
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6.3.1.3 Perspective analysis
The reasons for/ benefits o f Six Sigma collected in this study can also be analysed 
from the perspective o f  tangible and intangible. The tangible reasons/benefits are 
issues that impact on organisations and can be measured in monetary terms. 
Intangible reasons/benefits are issues that impact on organisations and consider 
subjective reasons/benefits that cannot be measured in monetary terms. Table 6.25 
presents classification o f reasons for/  benefits o f  Six Sigma implementation under 
tangible and intangible dimensions.
Table 6.25: Classification o f reasons for/ benefits o f  Six Sigma implementation 
____________under tangible and intangible dimensions________________
Dimension R/BNo. Reasons for/ benefits of Six Sigma implementation
Tangible
R/B 2 Improving business, financial performance and organisation efficiency
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times
R/B4 Planning strategically and positively (measuring pre-defmed goals and defining full layout of processes)
R/B8 Achieving faster and on-time delivery
R/B9 Decreasing employee work loads for undesirable work
R/B 11 Reducing capital spending (operational costs, overhead production costs'!
R/B 12 Using resources effectively
Intangible
R/Bl Improving customer satisfaction (understanding customer needs and expectations)
R/B 5 Gaining competitive advantage
R/B6
Empowering, encouraging and improving decision making role (improved 
communications, education, knowledge, creativeness and cross-functional 
teamwork)
R/B7 Changing and improving organisation culture
R/B 10 Improving employees effectiveness, efficiencies and satisfaction in their performance
R/B 13 Building organisation reputation and creating new customer onnortnnities
R/B 14 Improving process performance continuously from reactive to proactive
R/B 15 Improving and increasing earnings, profitability and market share
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6.3.1.4 Statistical analysis
Regarding the research objectives, the statistical analysis for this item will use the 
significant difference analysis and correlation analysis as follows.
6.3.1.4.1 Significant difference analysis
To investigate the current status o f Six Sigma implementation in the Middle East 
context, differences in the reasons for/ benefits o f  Six Sigma implementation 
programme in the two perspective dimensions, the three countries, the two sectors, 
the two sizes and the two organisational positions were analysed to find whether 
there is a significant difference between them as follows.
■ Differences in reasons/benefits between perspective dimensions (tangible and 
intangible)
For determination o f  whether there is a difference o f  the reasons for/ benefits o f the 
Six Sigma implementation programme between the tangible and intangible 
perspective dimensions o f  reasons/benefits, a Wilcoxon test was run. Table 6.26 
presents results.
Table 6.26: Wilcoxon test o f reasons/benefits o f  Six Sigma implementation between 
________ perspective dimensions (tangible and intangible)___________________
Intangible - 
Tangible
Wilcoxon Test
(N=232) Mean Rank Sum of Rank
Differences (N=232)
Z P Sig.(2-tailed) Difference
Negative Rank 67* 78.46 5257.00
Positive Rank 72s 90.31 6502.00 -3.561* 0.036 P  < 0.05 YES
Tiles 93c -- —
a. Intangible < Tangible, b. Intangible > Tangible, c. Intangible = Tangible
The results o f  Table 6.26 confirm that there is a quite significant difference (Z = - 
3.561 and P  < 0.05). The tangible reasons/benefits generated higher mean rank 
compared to intangible reasons/benefits.
■ Differences in reasons/benefits between countries (Saudi Arabia. Egypt and 
UAE)
To determine whether there is significant difference in the reasons for/ benefits o f the 
Six Sigma implementation programme between the three Middle East countries 
(Saudi Arabia, Egypt and UAE), a Kruskal-Wallis test was made. Table 6.27
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presents the results which confirm that in 11 reasons/benefits, there Eire no significant 
differences (Chi-squared ranging between 0.102 and 5.603, and P > 0.05), but there 
are significant differences (Chi-squared = 7.695 and P < 0.05; Chi-squared = 6.120, 
and P < 0.05; Chi-squared = 12.804 and P < 0.01; and Chi-squared = 8.273 and P <
0.01) in the other 4 reasons/benefits (R/B2, R/B3, R/B6 and R/B7), respectively. But 
for the mean o f  all the reasons/benefits, there is no significant difference (Chi- 
squared = 1.136 a n d />> 0.05).
■ Differences in reasons/benefits between sectors (manufacturing and services)
A  Mann-Witney test was used to determine presence o f significant difference in the 
reasons for/ benefits o f  the implementation o f  the Six Sigma programme between the 
two sectors (manufacturing and services) and Table 6.28 shows the results. These 
confirm that in 13 reasons/benefits, there are no significant differences (Z ranging 
between -0.226 and -1.747 and P > 0.05), but differences are significant (Z = -2.293 
and P < 0.05, and Z = -3.640 and P  <  0.001) for the other two reasons/benefits (R/B3 
and R/B14), respectively. For the mean o f all the reasons/benefits, there is no 
significant difference (Z = -1.768 and P > 0.05).
■ Differences in reasons/benefits between sizes o f  organisation flarse and SME) 
Table 6.29 shows the results o f a Mann-Witney test between the two sizes (large 
organisation and SME) which confirm that in all 15 reasons/benefits, there are no 
significant differences (Z ranging between -0.048 and -1.553 and P > 0.05) and for 
the mean o f all the reasons/benefits, there is no significant difference (Z = -0.205 and 
P > 0.05).
■ Differences in reasons/benefits between organisational positions (managerial 
and operational)
In determining whether there is a  difference in the reasons for/ benefits o f  the Six 
Sigma implementation programme between the two organisational positions 
(managerial and operational), a Mann-Witney test was made and Table 6.30 shows 
the results. These confirm that in 14 reasons/benefits, there are no significant 
differences (Z ranging between -0.039 and -1.544 and P > 0.05), but there is a 
significant difference (Z = -2.291 and P < 0.05) for the one remaining reason/benefit 
(R/B5). For the mean o f all the reasons/benefits, there is no significant difference (Z 
= -0.055 and P > 0.05).
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Table 6.27: Kruskal-Wallis test on reasons for/ benefits of Six Sigma imp
N o . R e a s o n s  f o r /  b e n e f i t s  o f  S ix  S ig m a  im p le m e n ta t io n
K r u s k a l-W a llis  T e s t
M e a n  R a n k D if fe re n c e s  (N = 2 3 2 )
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Chi-
squared P
Sig.
(2-tailed) Difference
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 113.76 117.00 120.15 .892 0.640 P  > 0.05 NO
R/B2 Improving business, financial performance and organisation efficiency 107.79 119.49 126.49 7.695 0.021* P  < 0.05 YES
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 107.55 119.33 127.04 6.120 0.047* P  < 0.05 YES
R/B4 Planning strategically and positively (measuring pre-defined goals and defining full layout of processes) 111.27 115.72 125.45 2.950 0.229 P  > 0.05 NO
R/B5 Gaining competitive advantage 112.23 114.98 124.81 2.185 0.335 P  > 0.05 NO
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 102.99 125.69 126.79 12.804 0.002** R<0.01 YES
R/B7 Changing and improving organisation culture 105.41 125.53 123.26 8.273 0.016* P  < 0.05 YES
R/B8 Achieving faster and on-time delivery 108.53 116.85 128.38 5.603 0.061 P  > 0.05 NO
R/B9 Decreasing employee work loads for undesirable work 108.75 122.33 121.77 4.362 0.113 P  > 0.05 NO
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 110.22 120.03 122.13 2.621 0.270 P  > 0.05 NO
R/Bll Reducing capital spending (operational costs, overhead production costs) 107.40 122.56 123.60 5.279 0.071 P  > 0.05 NO
R/B12 Using resources effectively 111.64 116.74 123.71 2.165 0.339 P  > 0.05 NO
R/B13 Building organisation reputation and creating new customer opportunities 113.27 114.97 123.22 2.128 0.345 P  > 0.05 NO
R/B14 Improving process performance continuously from reactive to proactive 116.88 117.10 115.23 .102 0.950 />>0.05 NO
R/B15 Improving and increasing eamings, profitability and market share 117.82 113.13 118.31 .536 0.765 P  > 0.05 NO
Reasons for/ Benefits of Six Sigma implementation (mean) 114.53 112.84 123.71 1.136 0 .567 P  > 0.05 NO
ementation between countries (Saudi Arabia, Egypt and UAE)
* S ign ifican t a t P < 0.05
** S ign ifican t a t P  <  0.01
Table 6.28: Mann-Whitney test on reasons for/ benefits of Six Sigma implementation between sectors (manufacturing and services)
No. Reasons for/ benefits of Six Sigma implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Manufacturing Sector 
(N=I 13)
Services Sector 
(N=I 19) Z P
Sig.
(2-tailed) Difference
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 111.85 120.92 -1.638 0.101 P  > 0.05 NO
R/B2 Improving business, financial performance and organisation efficiency 112.09 120.69 -1.519 0.129 P  > 0.05 NO
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 108.77 123.84 -2.293 0.022* P  < 0.05 YES
R/B4 Planning strategically and positively (measuring pre-defined goals and defining full layout of processes) 110.70 122.01 -1.680 0.093 P  > 0.05 NO
R/B5 Gaining competitive advantage 112.85 119.96 -1.009 0.313 P  > 0.05 NO
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 110.76 121.95 -1.747 0.081 P  > 0.05 NO
R/B7 Changing and improving organisation culture 114.15 118.73 -.696 0.486 P  > 0.05 NO
R/B8 Achieving faster and on-time delivery 111.08 121.65 -1.551 0.121 P  > 0.05 NO
R/B9 Decreasing employee work loads for undesirable work 114.60 118.31 -.589 0.556 P  > 0.05 NO
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 115.73 117.23 -.226 0.821 P  > 0.05 NO
R/Bll Reducing capital spending (operational costs, overhead production costs) 113.76 119.10 -.794 0.427 P > 0.05 NO
R/B12 Using resources effectively 112.38 120.42 -1.208 0.227 P  > 0.05 NO
R/B13 Building organisation reputation and creating new customer opportunities 114.46 118.44 -.696 0.487 P  > 0.05 NO
R/B14 Improving process performance continuously from reactive to proactive 107.35 125.19 -3.640 0.000*** P <  0.001 YES
R/B15 Improving and increasing earnings, profitability and market share 120.23 112.95 -1.175 0.240 P  > 0.05 NO
Reasons for/ Benefits of Six Sigma implementation /mean) 108.90 123.71 -1.768 .077 P  >0.05 NO
* S ign ifican t a t P  <  0 .05
*** S ign ifican t a t  P  <  0.001
Table 6.29: Mann-Whitney test on reasons for/ benefits o f Six Sigma implementation between organisation sizes (large and SME)
No. Reasons for/ benefits of Six Sigma implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Large organisation 
(N=218)
SME
(N=14) z P
Sig.
(2-tailed) Difference
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 116.38 118.36 -.170 0.865 P  > 0.05 NO
R/B2 Improving business, financial performance and organisation efficiency 115.80 127.39 -.975 0.329 P  > 0.05 NO
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 115.21 136.64 -1.553 0.120 P  > 0.05 NO
R/B4 Planning strategically and positively (measuring pre-defined goals and defining full layout of processes) 116.09 122.82 -.476 0.634 P  > 0.05 NO
R/B5 Gaining competitive advantage 115.47 132.45 -1.149 0.250 P  > 0.05 NO
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 115.33 134.64 -1.436 0.151 P  > 0.05 NO
R/B7 Changing and improving organisation culture 116.36 118.61 -.163 0.871 P  > 0.05 NO
R/B8 Achieving faster and on-time delivery 116.02 124.04 -.561 0.575 P>0.05 NO
R/B9 Decreasing employee work loads for undesirable work 115.41 133.43 -1.363 0.173 P  > 0.05 NO
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 115.79 127.57 -.844 0.399 P  >  0.05 NO
R/BIl Reducing capital spending (operational costs, overhead production costs) 116.24 120.61 -.309 0.757 P  >  0.05 NO
R/B12 Using resources effectively 115.65 129.79 -1.012 0.312 P  >  0.05 NO
R/B13 Building organisation reputation and creating new customer opportunities 116.30 119.57 -.272 0.785 P  > 0.05 NO
R/B14 Improving process performance continuously from reactive to proactive 115.63 130.00 -1.397 0.162 P  > 0.05 NO
R/B15 Improving and increasing earnings, profitability and market share 116.53 115.96 -.048 0.965 P>0.05 NO
R e a s o n s  for/ Benefits of Six Sigma implementation (mean) 116.28 119.89 -.205 .837 P  > 0.05 NO
Table 6.30: Mann-Whitney test on reasons for/ benefits o f  Six Sigma implementation between organisational positions (managerial and 
______ operational)________________________________________
No. Reasons for/ benefits of Six Sigma implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Managerial
(N=149)
Operational
(N=83) Z P
Sig.
(2-tailed) Difference
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 118.35 113.19 -.893 0.372 P  > 0.05 NO
R/B2 Improving business, financial performance and organisation efficiency 117.71 114.32 -.575 0.565 P  > 0.05 NO
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 119.57 110.98 -1.253 0.210 />>0.05 NO
R/B4 Planning strategically and positively (measuring pre-defined goals and defining full layout of processes) 118.26
113.34 -.702 0.483 P  > 0.05 NO
R/B5 Gaining competitive advantage 122.52 105.69 -2.291 0.022» P  < 0.05 YES
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 118.97 112.07 -1.034 0.301 P  > 0.05 NO
R/B7 Changing and improving organisation culture 118.49 112.93 -.812 0.417 P  > 0.05 NO
R/B8 Achieving faster and on-time delivery 118.37 113.15 -.734 0.463 P  > 0.05 NO
R/B9 Decreasing employee work loads for undesirable work 120.08 110.07 -1.525 0.127 P  > 0.05 NO
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 116.02 117.36 -.192 0.848 P  > 0.05 NO
R/Bll Reducing capital spending (operational costs, overhead production costs) 117.20 115.24 -.279 0.780 P  > 0.05 NO
R/B12 Using resources effectively 117.57 114.58 -.431 0.666 P  > 0.05 NO
R/B13 Building organisation reputation and creating new customer opportunities 116.57 116.37 -.039 0.974 P  > 0.05 NO
R/B14 Improving process performance continuously from reactive to proactive 113.68 121.57 -1.544 0.123 P  > 0.05 NO
R/B15 Improving and increasing earnings, profitability and market share 119.59 110.95 -1.337 0.181 P  > 0.05 NO
Reasons for/ Benefits of Six Sigma implementation (mean) 116.67 116.19 -.055 .956 P  > 0.05 NO
* Significant at P  <  0.05
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6.3.1.4.2 Correlation analysis
To determine whether there is correlation (relationship) between the reasons for/ 
benefits o f the Six Sigma implementation programme, correlation analysis test was 
made as follows.
■ Correlation between reasons/benefits perspective dimensions (tangible and 
intangible)
To determine whether there is correlation (relationship) between reasons/benefits 
perspective dimensions (tangible and intangible), Spearman’s rho test was run. Table 
6.31 presents the results.
Table 6.31: Correlations between reasons/benefits perspective dimensions (tangible
and intangible) (Spearman’s rho)
N=232 Tangible Intangible
Tangible Correlation Coefficient 1.000 0.621**Sig. (2-tailed). 0.000
Intangible Correlation Coefficient 0.621** 1.000Sig. (2-tailed). 0.000
** Correlation significant at 0.01 level (2-tailed)
Results shows that the tangible and intangible reasons/benefits affect the 
implementation o f the Six Sigma project and there is a positive medium correlation 
between the reasons/benefits perspective dimensions (tangible and intangible) (r rho 
= 0.621 and P <  0.01).
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6.3.2 Challenges o f  Six Sigma Implementation (Questionnaire, Section 6)
The purpose o f  the question o f this section is to have the view o f respondents on the 
main challenges o f the Six Sigma implementation in the Middle East organisations. 
The respondents were asked to rate the criticality and the significance o f  challenges 
o f Six Sigma implementation in their organisations based on their experience against 
a list o f 13 challenges identified through the review o f the Six Sigma literature and 
the pilot study arranged in random order. A five-point Likert scale for criticality and 
significance (1 = not at all, 2 = less significant, 3 = significant, 4 = very significant 
and 5 = highly significant) was given for rating each challenge. A detailed 
description and analysis follows.
6.3.2.1 Reliability analysis
The reliability analysis (internal consistency) for the main challenges o f 
implementation o f the Six Sigma programme in the Middle East organisations used 
item-to-total correlation and Cronbach a  for each o f the 13 items.
Table 6.32 shows that the item-to-total correlations for all the 13 items (challenges) 
range from 0.412 to 0.772 and fall into the acceptable level; none was found to be 
below the acceptable minimum value o f 0.30 (see Section 5.9.1), so no item removal 
was needed to improve scale reliability. It can therefore be concluded that this 
question o f  the survey questionnaire instrument has a high internal consistency and is 
therefore reliable. On the other hand, the overall value o f  Cronbach a  was 0.874, 
while the values o f  Cronbach a  in Saudi Arabia, Egypt and UAE were 0.871, 0.857 
and 0.892, respectively. Since all values are greater than 0.7, the instrument is 
therefore deemed reliable and should provide the expected results (see Section 5.9.1).
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Table 6.32: Reliability (internal consistency) - Cronbach’s alpha values o
No. Challenges of Six Sigma implementation
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Overall
(N=232)
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Cl Lack of top management commitment and support 0.448 Accepted 0.528 Accepted 0.514 Accepted 0.493 Accepted
C2 Lack of communication 0.477 Accepted 0.412 Accepted 0.506 Accepted 0.462 Accepted
C3 Organisational resistance (fear of change) 0.485 Accepted 0.473 Accepted 0.472 Accepted 0.475 Accepted
C4 Lack of team working 0.483 Accepted 0.442 Accepted 0.502 Accepted 0.473 Accepted
C5 Lack of resources 0.559 Accepted 0.581 Accepted 0.637 Accepted 0.590 Accepted
C6 Cost of training and consulting and long time needed for training 0.478 Accepted 0.428 Accepted 0.555 Accepted 0.485 Accepted
C7 Selecting suitable projects 0.462 Accepted 0.474 Accepted 0.772 Accepted 0.567 Accepted
C8 Lack of measurement of customer satisfaction 0.751 Accepted 0.614 Accepted 0.694 Accepted 0.684 Accepted
C9 Lack of rewarding system 0.413 Accepted 0.512 Accepted 0.546 Accepted 0.489 Accepted
CIO Lack of data availability, collection and analysis 0.730 Accepted 0.599 Accepted 0.725 Accepted 0.681 Accepted
Cll Insufficient training 0.728 Accepted 0.619 Accepted 0.722 Accepted 0.685 Accepted
C12 Poor project management 0.510 Accepted 0.455 Accepted 0.472 Accepted 0.476 Accepted
C13 Lack of implementing statistical tools and techniques 0.510 Accepted 0.606 Accepted 0.561 Accepted 0.557 Accepted
Cronbach’s a value 0.871 0.857 0.892 0.874
challenges of Six Sigma implementation
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63.2.2 Descriptive analysis
Table 6.33 gives the descriptive statistics analysis o f the challenges o f the Six Sigma 
implementation in the Middle East and presents the mean, standard deviation and 
ranking o f  each challenge based on the data given by the respondents, while Figure 
6.23 represents the results graphically in the form o f bar charts.
The results show that all means are high, ranging between 4.59 and 4.87. In addition, 
there are two items with the same rank. Overall, the most significant challenge was 
‘the lack o f  top management commitment and support’; second most significant was 
‘the lack o f communication’. The third highest ranking challenge in Six Sigma 
implementation in the Middle East was ‘selecting suitable projects’. The fourth most 
important were ‘organisational resistance (fear o f  change)’ and ‘insufficient 
training’.
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Table 6.33: Descriptive analysis (mean, standard deviation (SD) and ranking) of challenges of Six Sigma imp
No. Challenges of Six Sigma implementation
Saudi Ara 
(N=971
bia Egypt
(N=72)
UAE
(N=63
Overall
rN=232)
Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank
Cl Lack of top management commitment and support 4.88 .391 l 4.86 .348 l 4.90 .336 l 4.88 .374 l
C2 Lack of communication 4.85 .417 2 4.78 .687 2 4.86 .470 3 4.82 .520 2
C3 Organisational resistance (fear of change) 4.75 .523 5 4.74 .581 5 4.83 .383 5 4.77 .507 4*
C4 Lack of teamworking 4.69 .584 9 4.71 .492 7* 4.75 .507 8 4.73 .565 7
C5 Lack of resources 4.72 .535 8 4.71 .524 7* 4.69 .521 11 4.72 .547 8*
C6 Cost of training and consulting and long time needed for training 4.74 .545 6 4.68 .668 li 4.84 .368 4 4.75 .549 6
C7 Selecting suitable projects 4.78 .484 4 4.75 .496 4 4.87 .336 2 4.80 .453 3
C8 Lack of measurement of customer satisfaction 4.73 .535 7 4.69 .573 10 4.71 .633 10 4.71 .572 10
C9 Lack of rewarding system 4.68 .632 10 4.63 .680 13 4.73 .574 9 4.68 .647 12
CIO Lack of data availability, collection and analysis 4.59 .641 13 4.67 .581 12 4.62 .705 13 4.63 .640 13
Cll Insufficient training 4.79 .432 1 3 4.72 .610 6 4.79 .446 7 4.77 .496 4*
C12 Poor project management 4.66 .694 11 4.76 .537 3 4.68 .714 12 4.70 .653 11
C13 Lack of implementing statistical tools and techniques 4.64 .636 12 4.70 .542 9 4.81 .396 6 4.72 .551 8*
ementation
1 Another item(s) with same rank (tied rank)
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♦ .  M e a n
Saudi Arabia
Egypt
UAE
U  M e a n
Overall
Figure 6.24: Mean values of challenges of Six Sigma implementation
174
Chapter 6 Quantitative Data Analysis
6.3.2.3 Perspective analysis
The challenges o f  Six Sigma found in this study can also be analysed from the 
perspective o f  managerial and technical challenges. The managerial challenges are 
issues that impact on an organisation related to the management support and 
involvement in the implementation o f the Six Sigma programme in attaining the 
organisation’s Six Sigma goals. Technical challenges are issues that impact on an 
organisation related to the technical dimensions. Table 6.34 presents classification o f 
challenges o f  Six Sigma implementation under both dimensions.
Table 6.34: Classification o f  challenges o f  Six Sigma implementation under 
managerial and technical dimensions n
Dimension C.No.
Challenges of Six Sigma implementation
Managerial
Cl Lack of top management commitment and support
C2 Lack of communication
C3 Organisational resistance (fear of change)
C4 Lack of teamworking
C6 Cost of training and consulting and long time needed for training
C7 Selecting suitable projects
C9 Lack of rewards system
Cll Insufficient training
C12 Poor project management
Technical
C5 Lack of resources
C8 Lack of measurement of customer satisfaction
CIO Lack of data availability, collection and analysis
C13 Lack of implementing statistical tools and techniques
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6.3.2.4 Statistical analysis
The statistical analysis for this item will use the same analyses as before in the 
reasons/benefits item for significant difference and correlation as follows.
6.3.2.4.1 Significant difference analysis
To investigate the current status o f Six Sigma implementation in the Middle East 
context, the challenges for the Six Sigma implementation programme in the two 
perspective dimensions, the three countries, the two sectors, the two sizes on 
organisations and the two organisational positions will be analysed statistically to 
find whether there are differences as follows.
■ Differences in challenges between perspective dimensions (managerial and 
technical)
For determination o f  whether there is a difference between the managerial and 
technical perspective challenges for the Six Sigma implementation programme, a 
Wilcoxon test was run. Table 6.35 presents the results.
Table 6.35: Wilcoxon test o f  challenges o f  Six Sigma implementation between 
perspective dimensions (managerial and technical)________________
Technical-
Managerial
Wilcoxon Test
(N=232) Mean Rank Sum of Rank
Negative Rank 63* 78.69 4957.00
Positive Rank 86b 92.51 7956.00
Tiles 83c — —
-4.618*
Differences (N=232)
0.026
Sig. 
(2-tailed)
i» <0.05
Difference
YES
The results o f Table 6.35 confirm that there are highly significant differences (Z = - 
4.618 and P < 0.05). The technical challenges generated lower mean rank compared 
to managerial challenges.
■ Differences in challenges between countries (Saudi Arabia. Egypt and UAE) 
Determination o f  whether there is a significant difference in the challenges for Six 
Sigma implementation between the three Middle East countries (Saudi Arabia, Egypt 
and UAE) was by a Kruskal-Wallis test. Table 6.36 presents the results, which
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confirm that in all the 13 challenges o f Six Sigma implementation there are no 
significant differences (Chi-squared ranging between 0.049 and 2.426 and P > 0.05), 
nor for the mean o f all the challenges (Chi-squared = 3.448 and P > 0.05).
■ Differences in challenges between sectors (,manufacturing and services)
To determine whether there is a significant difference in the challenges for Six Sigma 
programme implementation between the two sectors (manufacturing and services), a 
Mann-Witney test was made and Table 6.37 presents the results. These confirm that 
in 11 challenges o f Six Sigma implementation there are no significant differences (Z 
ranging between -0.123 and -1.319 and P > 0.05) but there are significant differences 
(Z = -2.216 and P  < 0.01) (Z = -0.583 and P < 0.01) for the remaining two 
challenges, C4 and C l3, respectively. For the mean o f  all the challenges, however, 
there is no significant difference (Z = -1.012 and P > 0.05).
■ Differences in challenges between sizes o f  organisations (larve and SME)
To determine whether there is a difference in the challenges for Six Sigma 
programme implementation between the two sizes (large organisation and SME), a 
Mann-Witney test was made. Table 6.38 presents the results which confirm that in all 
13 challenges o f Six Sigma implementation there are no significant differences (Z 
ranging between -0.088 and -0.783 and P > 0.05). For the mean o f  all the challenges, 
there are again no significant differences, (Z = -0.671 and P >  0.05).
■ Differences in challenges between organisational positions (managerial and 
operational)
A  Mann-Witney test was also made for a significant difference in the challenges for 
the Six Sigma implementation programme between the two organisational positions 
(managerial and operational) and Table 6.39 presents the results. These confirm that 
in all 13 challenges o f  Six Sigma implementation there are no significant differences 
(Z ranging between -0.058 and -1.674 and P > 0.05) nor for the mean o f all the 
challenges (Z = -0.159 and P > 0.05).
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' "able 6.36: Kruskal-Wallis test o f challenges o f Six Sigma implementation between countries (Saudi Arabia, Egypt and UAE)
No. Challenges of Six Sigma implementation
Kruskal-Wallis Test
Mean Rank Differences (N=232)
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Chi-
square P
Sig.
(2-tailed) Difference
Cl Lack of top management commitment and support 116.27 116.03 117.40 .046 0.977 P  > 0.05 NO
C2 Lack of communication 116.46 113.38 120.12 .922 0.631 P  > 0.05 NO
C3 Organisational resistance (fear of change) 116.59 114.78 118.33 .172 0.917 P  > 0.05 NO
C4 Lack of team working 117.07 112.62 120.11 .753 0.686 P  > 0.05 NO
C5 Lack of resources 113.32 119.92 117.49 .642 0 .725 P  > 0.05 NO
C6 Cost of training and consulting and long time needed for training 117.13 114.67 117.62 .167 0.920 P  > 0.05 NO
C l Selecting suitable projects 112.93 122.15 115.54 1.495 0.473 P  > 0.05 NO
C8 Lack of measurement of customer satisfaction 111.51 116.44 124.26 2.426 0.297 P>0.05 NO
C9 Lack of rewarding system 114.94 115.38 120.18 .538 0.764 P >  0.05 NO
CIO Lack of data availability, collection and analysis 114.60 116.99 118.87 .287 0.866 P  > 0.05 NO
Cll Insufficient training 116.93 116.97 115.31 .049 0.976 P  > 0.05 NO
C12 Poor project management 115.78 111.72 123.06 1.946 r 0.378 P  > 0.05 NO
C13 Lack of implementing statistical tools and techniques 115.34 111.97 123.46 2.277 0.320 P  > 0.05 NO
Challenges of Six Sigma implementation (mean) 110.13 114.11 129.04 3.448 .178 P > 0.05 NO
able 6.37: Mann-Whitney test o f challenges of Six Sigma implementation between sectors (manufacturing and services)
No. Challenges of Six Sigma implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Manufacturing Sector 
(N=113)
Services Sector 
(N=U9) Z P
Sig.
(2-tailed) Difference
Cl Lack of top management commitment and support 112.39 120.40 -.123 0.123 P  > 0.05 NO
C2 Lack of communication 113.65 119.21 -.343 0.298 P  > 0.05 NO
C3 Organisational resistance (fear of change) 111.78 120.98 -1.175 0.167 P  > 0.05 NO
C4 Lack of teamworking 107.93 124.63 -2.216 0.011** P<0.01 YES
C5 Lack of resources 117.81 115.26 -1.137 0.721 P  > 0.05 NO
C6 Cost of training and consulting and long time needed for training 113.90 118.97 -.139 0.407 P  > 0.05 NO
C7 Selecting suitable projects 114.65 118.26 -.711 0.576 P>0.05 NO
C8 Lack of measurement of customer satisfaction 110.65 122.05 -.148 0.086 P  > 0.05 NO
C9 Lack of rewarding system 115.05 117.87
ooo 0.647 P  > 0.05 NO
CIO Lack of data availability, collection and analysis 113.90 118.97 -.642 0.441 P  > 0.05 NO
Cll Insufficient training 114.13 118.75 -.479 0.481 P  > 0.05 NO
C12 Poor project management 112.10 120.68 -1.319 0.149 P  > 0.05 NO
C13 Lack of implementing statistical tools and techniques 108.12 124.46 -.583 0.009** P < 0 .0 1 YES
Challenges of Six Sigma implementation (mean) 107.81 124.75 -1.012 0.509 P > 0.05 NO
** Significant at P  <  0.01
' "able 6.38: Mann-Whitney test o f challenges of Six Sigma implementation between sizes o f organisation (large and SME)
Mann-Whitney Test
No. Challenges of Six Sigma implementation Mean Rank Differences (N=232)
Large organisation 
(N=218)
SME
(N=14) Z P
Sig.
(2-tailed) Difference
Cl Lack of top management commitment and support 116.56 115.57 -.091 0.928 P  > 0.05 NO
C2 Lack of communication 116.56 115.57 -.088 0.930 P  > 0.05 NO
C3 Organisational resistance (fear of change) 115.87 126.25 -.757 0.449 P  > 0.05 NO
C4 Lack of team working 117.05 107.89 -.655 0.512 P  > 0.05 NO
C5 Lack of resources 116.37 118.50 -.142 0.887 P>0.05 NO
C6 Cost of training and consulting and long time needed for training 116.16 121.75 -.436 0.663 P  > 0.05 NO
C7 Selecting suitable projects 116.33 119.11 -.205 0.837 P  > 0.05 NO
C8 Lack of measurement of customer satisfaction 116.30 119.57 -.234 0.815 P  > 0.05 NO
C9 Lack of rewarding system 115.15 122.00 -.453 0.650 P>0.05 NO
CIO Lack of data availability, collection and analysis 115.85 126.64 -.783 0.434 P  > 0.05 NO
Cll Insufficient training 117.02 108.39 -.626 0.531 P  > 0.05 NO
C12 Poor project management 116.61 114.86 -.133 0.894 P  > 0.05 NO
C13 Lack of implementing statistical tools and techniques 116.17 121.64 -.439 0.661 P  > 0.05 NO
Challenges of Six Sigma implementation (mean) 115.78 127.68 -.671 .502 P > 0.05 NO
able 6.39: Mann-Whitney test o f challenges of Six Sigma implementation between organisational positions (managerial and operational)
Mann-Whitney Test
No. Challenges of Six Sigma implementation Mean Rank Differences (N=232)
Managerial
(N=149)
Operational
(N=83) Z P
Sig.
(2-tailed) Difference
Cl Lack of top management commitment and support 115.69 117.96 -.419 0.675 P  > 0.05 NO
C2 Lack of communication 115.79 117.78 -.357 0.721 P  > 0.05 NO
C3 Organisational resistance (fear of change) 117.00 115.60 -.207 0.836 P  > 0.05 NO
C4 Lack of team working 113.30 122.25 -1.290 0.197 P  > 0.05 NO
C5 Lack of resources 120.94 108.52 -1.674 0.094 P  > 0.05 NO
C6 Cost of training and consulting and long time needed for training 117.66 114.42 -.510 0.610 P  > 0.05 NO
C l Selecting suitable projects 119.66 110.83 -1.314 0.189 P  > 0.05 NO
C8 Lack of measurement of customer satisfaction 114.58 119.95 -.774 0.439 P  > 0.05 NO
C9 Lack of rewarding system 118.18 113.48 -.734 0.463 P >  0.05 NO
CIO Lack of data availability, collection and analysis 114.38 120.31 -.866 0.387 P  > 0.05 NO
Cll Insufficient training 116.61 116.31 -.058 0.965 P  > 0.05 NO
CI2 Poor project management 116.98 115.64 -.204 0.838 P  > 0.05 NO
C13 Lack of implementing statistical tools and techniques 116.19 117.05 -.139 0.889 P  > 0.05 NO
Challenges of Six Sigma implementation (mean) 117.00 115.60 -.159 .874 P > 0.05 NO
Chapter 6 Quantitative Data Analysis
63.2.4.2 Correlation analysis
To determine whether there is correlation (relationship) between the challenges o f 
the Six Sigma implementation programme, correlation analysis test was made as 
follows.
■ Correlation between challenges perspective dimensions (managerial and 
technical)
To determine whether there is correlation between the managerial and technical 
perspective challenges o f Six Sigma implementation programme, Spearman’s rho 
tests were made. Table 6.40 presents the results.
Table 6.40: Correlation between challenges perspective dimensions (managerial and
technical) (S meatman’s rho)
N=232 Managerial Technical
Managerial Correlation Coefficient 1.000 .482**Sig. (2-tailed). 0.000
Technical Correlation Coefficient .482** 1.000Sig. (2-tailed). 0.000
* *  C o r r e la t io n  s ig n i f ic a n t  a t  0 .0 1  le v e l  ( 2 - ta i le d )
Results show that the managerial and technical challenges affect the implementation 
o f the Six Sigma project and there is a positive correlation between the challenges 
perspective dimensions (managerial and technical) (r rho = .482 and P > 0.05).
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6.3.3 Critical Success Factors fo r Six Sigma Implementation (Questionnaire, 
Section 7)
The aim o f the question o f  this section is to gather the view o f respondents on the 
major CSFs for the effective implementation o f the Six Sigma programme in the 
Middle East organisations. Respondents were asked to rate the criticality and the 
significance o f the CSFs o f implementation o f  Six Sigma in their organisations based 
on a list o f  19 CSFs for Six Sigma implementation, identified through a review o f the 
Six Sigma literature and pilot study, arranged in random order. A five-point Likert 
scale for criticality and significance (1 = not at all, 2 = less significant, 3 = 
significant, 4 = very significant and 5 = highly significant) was provided against each 
factor. A detailed description and analysis follows.
6.3.3.1 Reliability analysis
The reliability analysis for the CSFs for the effective implementation o f  Six Sigma 
programme in the Middle East organisations used item-to-total correlation and 
Cronbach alpha (a) for each item (19 items).
Table 6.41 presents the results, which show that the item-to-total correlation for all 
the 19 items ranges from 0.412 to 0.723, which falls into the acceptable level; none 
was found to be below the acceptable minimum value o f 0.30 (see Section 5 9 1) so 
no items were removed to improve scale reliability. It can therefore be concluded 
that this question o f  the survey questionnaire instrument has a high internal 
consistency and is therefore reliable. The overall value o f  Cronbach a  was 0.910, 
while the values in Saudi Arabia, Egypt and UAE were 0.902, 0.916, and 0.924, 
respectively. With all Cronbach’s alphas greater than 0.7, the instrument is therefore 
deemed reliable and should provide the expected results (see Section 5.9.1).
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Table 6.41: Reliability (internal consistency) - Cronbach’s alpha values o: CSFs for Six Sigma implementation
No. CSFs for Six Sigma implementation
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Overall
(N=232)
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
Corrected
item-total
correlation
Result
FI Top management commitment and support 0479 Accepted 0.430 Accepted 0.412 Accepted 0.444 Accepted
F2 Readiness for cultural change 0.526 Accepted 0.558 Accepted 0.574 Accepted 0.548 Accepted
F3 Continuous training and education 0.545 Accepted 0.650 Accepted 0.541 Accepted 0.577 Accepted
F4 Teamwork 0.567 Accepted 0.613 Accepted 0.568 Accepted 0.578 Accepted
F5 Effective communication 0.479 Accepted 0.552 Accepted 0.711 Accepted 0.552 Accepted
F6 Formation of Six Sigma organisational structure 0.526 Accepted 0.533 Accepted 0.648 Accepted 0.588 Accepted
F7 Integrating Six Sigma with customer satisfaction 0.513 Accepted 0.558 Accepted 0.642 Accepted 0.553 Accepted
F8 Integrating Six Sigma with corporate business strategy 0.531 Accepted 0.646 Accepted 0.575 Accepted 0.536 Accepted
F9 Integrating Six Sigma with employees 0.487 Accepted 0.508 Accepted 0.648 Accepted 0.534 Accepted
FIO Integrating Six Sigma with suppliers 0.490 Accepted 0.537 Accepted 0.642 Accepted 0.544 Accepted
Fl 1 Integrating Six Sigma with financial goals 0.567 Accepted 0.650 Accepted 0.628 Accepted 0.609 Accepted
F12 Integrating Six Sigma with existing initiatives 0.723 Accepted 0.476 Accepted 0.531 Accepted 0.597 Accepted
F13 Integrating Six Sigma with rewards and recognition system 0.701 Accepted 0.654 Accepted 0.589 Accepted 0.654 Accepted
FI4 Use of Six Sigma methodologies and tools 0.693 Accepted 0.475 Accepted 0.548 Accepted 0.583 Accepted
F15 Project management skills 0.533 Accepted 0.589 Accepted 0.541 Accepted 0.551 Accepted
F16 Project prioritisation, selection, evaluation, tracking and reviews 0.513 Accepted 0.640 Accepted 0.568 Accepted 0.564 Accepted
F17 Integrating Six Sigma with information technology (IT) infrastructure 0.429 Accepted 0.610 Accepted 0.562 Accepted 0.513 Accepted
F18 Competitive benchmarking for Six Sigma 0.510 Accepted 0.603 Accepted 0.711 Accepted 0.580 Accepted
F19 Use of external consultants 0.484 Accepted 0.672 Accepted 0.641 Accepted 0.577 Accepted
Cronbach’s a value 0.902 0.916 0.924 0.910
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6.3.3.2 Descriptive analysis
Table 6.42 gives the descriptive statistics analysis o f the CSFs for Six Sigma 
implementation in the Middle East and presents the mean, standard deviation and 
ranking o f each CSF based on the data given by the respondents. Figure 6.25 has a 
graphical presentation in the form o f bar charts.
The results show that all means are high, ranging between 4.64 and 4.91. In addition, 
there are a few items with the same ranks. Overall, the most significant CSF for Six 
Sigma implementation in the Middle East was ‘top management commitment and 
support’, the second was ‘continuous training and education’, and the third was 
‘readiness for cultural change’. In the fourth position came ‘integrating Six Sigma 
with customer satisfaction’, while the fifth most significant CSFs were ‘integrating 
Six Sigma with corporate business strategy’, ‘integrating Six Sigma with existing 
initiatives’ and ‘project management skills’.
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Table 6.42: Descriptive analysis (mean, standard deviation (SD) and ranking) for CSFs for Six Sigma implementation
Saudi Arabia Egypt UAE Overall
No. CSFs of Six Sigma implementation N=97) (N=72) (N=63) (N=232)
Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank
FI Top management commitment and support 4.91 .292 1 4.89 .454 1 4.86 .544 1 4.88 .425 1
F2 Readiness for cultural change 4.86 .389 4 4.85 .362 3 4.83 .552 3* 4.85 .463 3
F3 Continuous training and education 4.87 .399 3 4.88 .430 2 4.84 .522 2 4.86 .448 2
F4 Teamwork 4.80 .448 11* 4.75 .496 12 4.70 .626 17 4.75 .598 13*
F5 Effective communication 4.85 .363 5* 4.81 .432 5 4.73 .591 14 4.80 .504 8
F6 Formation of Six Sigma organisational structure 4.81 .441 9* 4.78 .610 9 4.72 .714 15 4.77 .528 10*
F7 Integrating Six Sigma with customer satisfaction 4.88 .361 2 4.82 .387 4 4.81 .663 6 4.83 .522 4
F8 Integrating Six Sigma with corporate business strategy 4.84 .405 7 4.79 .409 7* 4.80 .595 7* 4.81 .547 5*
F9 Integrating Six Sigma with employees 4.80 .471 11* 4.77 .550 10* 4.78 .682 9 4.78 .558 9
FIO Integrating Six Sigma with suppliers 4.77 .510 15 4.74 .503 13 4.77 .647 10 4.76 .547 12
Fl I Integrating Six Sigma with financial goals 4.70 .515 19 4.68 .601 18 4.71 .699 16 4.70 .562 18
FI2 Integrating Six Sigma with existing initiatives 4SI .464 9* 4.80 .409 6 4.83 .490 3* 4.81 .518 5*
F13 Integrating Six Sigma with rewards and recognition system 4.74 .587 16 4.71 .473 15 4.82 .465 5 4.75 .591 13*
F14 Use of Six Sigma methodologies and tools 4.79 .448 13 4.69 448 17 4.75 .588 12* 4.74 .512 15*
F15 Project management skills 4.85 .456 5* 4.79 .529 7* 4.80 .586 7* 4.81 .477 5*
F16 Project prioritisation, selection, evaluation, tracking and reviews 4.78 .432 14 4.70 .490 16 4.76 .494 11 4.74 .472 15*
F17 Integrating Six Sigma with information technology (IT) infrastructure 4.72 .515 18 4.73 .444 14 4.69 .626 18 4.71 .494 17
F18 Competitive benchmarking for Six Sigma 4.73 .550 17 4.67 .692 19 4.64 .663 19 4.68 .599 19
F19 Use of external consultants 4.82 .400 8 4.77 .510 10* 4.74 .638 13 4.77 .475 10*
* A n o th e r  i te m ( s )  w i th  s a m e  r a n k  ( t ie d  r a n k )
Chapter 6 Quantitative Data Analysis
Saudi A rabia
Egypt
UAE
5 1—
4.9
4.8
4.7
4.6
4.5
4.4
4.3
4.2
4.1
4
FI F2 F3 F4 F5 F6 F7 F8 F9 FIO Fil F12 F13 F14 F15 F16 F17 F18 F19
U  M e a n
Overall
Figure 6.25: Mean values of CSFs for Six Sigma implementation
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6.3.3.3 Perspective analysis
The CSFs o f Six Sigma implementation collected in this study can be analysed from 
the perspective o f soft and hard dimensions and can then be placed as three 
categories: people, organisation and technologies, which have to be kept in mind and 
dealt with when implementing a Six Sigma programme successfully. The soft factors 
are issues that impact on maximising organisation-wide support and involvement in 
the implementation o f  the Six Sigma programme in attaining the Six Sigma goals o f 
an organisation. They may best be seen as issues discussed under people (culture) 
and organisation (systems). Hard factors include technologies (skill and tools) 
techniques that impact on internal efficiency. While the effective management o f the 
soft factors is essential to the achievement o f the Six Sigma quality goals o f the 
organisation, they must be supported by the hard factors to manage, track and 
improve the journey towards achieving the goals. Table 6.43 presents classification 
o f  CSFs o f  Six Sigma implementation under soft (people and organisation) and hard 
(technologies) dimensions.
Table 6.43: Classification o f CSFs o f Six Sigma implementation under soft (people 
________  and organisation) and hard (technologies) d im ensions______________
D im e n s io n C a te g o r y
C SF.
N o. C S F s  o f  S ix  S ig m a  im p le m e n ta t io n
FI T o p  m a n a g e m e n t  c o m m itm e n t  a n d  s u p p o r t
P e o p le
(C u l tu r e )
F2 R e a d in e s s  fo r  c u ltu ra l  c h a n g e
F3 C o n t in u o u s  t r a in in g  a n d  e d u c a t io n
F4 T e a m w o rk
F5 E f fe c tiv e  c o m m u n ic a t io n
F6 F o rm a tio n  o f  S ix  S ig m a  o r g a n is a t io n a l  s t r u c tu r e
S o f t F7 I n te g ra t in g  S ix  S ig m a  w i th  c o r p o ra te  b u s in e s s  s t r a te g y
F8 In te g r a t in g  S ix  S ig m a  w i th  c u s to m e r  s a t is f a c t io n
O rg a n is a t io n F 9 In te g r a t in g  S ix  S ig m a  w i th  e m p lo y e e s
(S y s te m s ) FIO I n te g ra t in g  S ix  S ig m a  w i th  s u p p l ie r s
F U I n te g ra t in g  S ix  S ig m a  w i th  f in a n c ia l  g o a ls
F12 In te g ra t in g  S ix  S ig m a  w i th  e x is t in g  in i t ia t iv e s
F13 In te g ra t in g  S ix  S ig m a  w i th  r e w a r d s  a n d  r e c o g n i t io n  s y s te m
F14 U s e  o f  S ix  S ig m a  m e th o d o lo g ie s  a n d  to o ls
F15 P ro je c t  m a n a g e m e n t  s k i l ls
H a rd
T e c h n o lo g ie s F 16 P r o je c t  p r io r i t i s a t io n ,  s e le c t io n ,  e v a lu a t io n  a n d  re v ie w s
’S k i l ls  a n d  T o o ls ) F 17 In te g r a t in g  S ix  S ig m a  w i th  I T  in f r a s t r u c tu r e
F18 C o m p e t i t iv e  b e n c h m a r k in g  f o r  S ix  S ig m a
F19 U s e  o f  e x te rn a l  c o n s u l ta n ts
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6.3.3.4 Statistical analysis
The statistical analysis for the CSFs will use the same analyses as before for the 
reasons/benefits and challenges for the significant difference analysis and correlation 
analysis as follows.
6.3.3.4.1 Significant difference analysis
To investigate the current status o f Six Sigma implementation in the Middle East 
context, the CSFs for the Six Sigma implementation programme in the two 
perspective dimensions, the three perspective categories, the three countries, the two 
sectors, the two organisation sizes and the two organisational positions will be 
analysed statistically to find whether there are differences as follows.
■ Differences o f  CSFs between perspective dimensions (soft and hard)
For determination o f whether there is a difference o f the CSFs for the Six Sigma 
implementation programme between the soft and hard perspective dimensions 
factors, a Wilcoxon test was run. Table 6.44 present results.
Table 6.44: Wilcoxon test o f CSFs for Six Sigma implementation between
perspective dimensions (soft and hard)
Wilcoxon Test
(N=232) Mean Rank Sum of Rank
Differences (N=232)
Z P Sig.(2-tailed) Difference
Negative Rank 59* 67.53 3984.00
Positive Rank 85s 75.95 6456.00 -2.467* 0.043 P  < 0.05 YES
Tiles 88c —
a. Hard < Soft, b. Hard > Soft, c. Hard = Soft
The results o f Table 6.44 confirm that there are quiet significant differences (Z = - 
2.467 and P < 0.05). The soft CSF dimensions generated higher mean rank compared 
to hard CSF dimensions.
■ Differences o f  CSFs between versvective categories (people, organisation and 
technologies)
A Friedman test was made to determine whether there is a significant difference o f 
the CSFs for the Six Sigma implementation programme between the people,
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organisation and technologies categories factors. The results o f Table 6.45 confirm 
that there are highly significant differences (Chi-squared =  8.315 and P < 0.05) 
between the people, organisation and technologies categories factors.
Table 6.45: Friedman test o f  CSFs for Six Sigma implementation between
perspective categories (people, organisation and technologies)
CSFs categories
Friedman Test
Mean Rank Differences (N=232)Chi-squared P Sig. (2-tailed) Difference
People 2.02
Organisation 1.89 8.315 .016 P  < 0.05 YES
Technologies 2.09
♦ Significant at P  < 0.05
■ Differences o f  CSFs between countries (Saudi Arabia. Eevpt and tja f \
To determine whether there is a significant difference o f  the CSFs for the Six Sigma 
implementation between the three Middle East countries (Saudi Arabia, Egypt and 
UAE), a Kruskal-Wallis test was made. Table 6.46 presents the test results, which 
confirm that in 16 CSFs o f Six Sigma implementation there are no significant 
differences (Chi-squared ranging between 0.29 and 3.057 and P > 0.05), but there are 
significant differences (Chi-squared = 9.426 and P < 0.01; Chi-squared = 7.281 and 
P  < 0.51; and Chi-squared = 8.831 and P < 0.05) for the other three CSFs (F10, F17 
and FI 9), respectively. For the mean o f all the CSFs for Six Sigma implementation, 
there are no significant differences (Chi-squared = 2.584 and P > 0.05).
■ Differences o f  CSFs between sectors (manufacturing and service*)
A Mann-Witney test was used in determining whether there is a significant 
difference o f the CSFs for the Six Sigma implementation programme between the 
two sectors (manufacturing and services) and Table 6.47 presents the results which 
confirm that in 17 CSFs o f  Six Sigma implementation there are no significant 
differences (Z ranging between -0.095 and -1.571 and P > 0.05) but there are 
significant differences (Z = -2.237 and P < 0.05; Z = -2.115 and P < 0.05) for the 
remaining two CSFs (F3 and FI 9), respectively. For the mean o f  all the CSFs, there 
are no significant differences (Z = -0.0793 and P > 0.05).
190
Chapter 6 Quantitative Data Analysis
■ Differences ofCSFs between sizes o f  organisation (laree and SME)
For determining whether there is a difference o f the CSFs for the Six Sigma 
implementation programme between the two sizes o f organisation (large and SME), 
a Mann-Witney test was run. Table 6.48 presents the test results, which confirm that 
in all the 19 CSFs o f Six Sigma implementation there are no significant differences 
(Z ranging between -0.059 and -1.482 and P  > 0.05). But for the mean o f all the 
CSFs, there are no significant differences (Z = -0.214 and P  > 0.05).
■ Differences o f  CSFs between organisational positions (managerial and 
operational)
A  Mann-Witney test was used to determine whether there is a difference o f  CSFs for 
the Six Sigma implementation programme between the two organisational positions 
(managerial and operational). Table 6.49 presents the results, which confirm that in 
18 CSFs o f Six Sigma implementation there are no significant differences (Z ranging 
between -0.009 and -1.568 and P  > 0.05) but there are significant differences (Z = - 
2.130 and P < 0.05) for the remaining one CSF (FI 1). For the mean o f  all the CSFs, 
there are no significant differences (Z = -0.413 and P  > 0.05).
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Table 6.46: Kruskal Wallis test of CSFs for Six Sigma implementation between countries (Saudi Arabia, Egypt and UAE)
Kruskal Wallis Test
No. CSFs of Six Sigma implementation Mean Rank Differences (N=232)
Saudi Arabia 
N=97)
Egypt
(N=72)
UAE
(N=63)
Chi-
squared P
Sig.
(2-tailed) Difference
FI Top management commitment and support 119.74 117.01 110.94 1.484 0.476 P  > 0.05 NO
F2 Readiness for cultural change 120.97 115.66 110.58 2.537 0.281 P  > 0.05 NO
F3 Continuous training and education 121.39 117.20 108.18 2.546 0.280 P  > 0.05 NO
F4 Teamwork 117.59 112.30 119.63 .939 0.625 P  > 0.05 NO
F5 Effective communication 122.53 114.24 109.81 3.057 0.217 P  > 0.05 NO
F6 Formation of Six Sigma organisational structure 118.61 117.00 112.67 .681 0.711 P  > 0.05 NO
F7 Integrating Six Sigma with customer satisfaction 114.71 113.68 122.48 1.292 0.524 P  > 0.05 NO
F8 Integrating Six Sigma with corporate business strategy 116.06 118.17 115.25 .127 0.939 P  > 0.05 NO
F9 Integrating Six Sigma with employees 118.65 114.90 115.01 .383 0.826 P  > 0.05 NO
FIO Integrating Six Sigma with suppliers 116.79 127.27 103.74 9.426 0.009** /><0.01 YES
Fl 1 Integrating Six Sigma with financial goals 122.03 111.65 113.53 2.411 0.300 P  > 0.05 NO
F12 Integrating Six Sigma with existing initiatives 118.02 116.67 113.97 .331 0.847 P  > 0.05 NO
F13 Integrating Six Sigma with rewards and recognition system 118.32 113.80 116.79 .369 0.832 P  > 0.05 NO
F14 Use of Six Sigma methodologies and tools 116.39 117.17 115.90 .029 0.985 P  > 0.05 NO
F15 Project management skills 123.31 114.35 108.47 4.339 0.114 P  > 0.05 NO
F16 Project prioritisation, selection, evaluation, tracking and reviews 118.82 118.88 110.21 1.491 0.475 P  > 0.05 NO
F17 Integrating Six Sigma with information technology (IT) infrastructure 124.36 105.55 116.91 7.281 0.026* P  < 0.05 YES
F18 Competitive benchmarking for Six Sigma 120.92 113.69 112.91 2.151 0.341 P>0.05 NO
F19 Use of external consultants 127.31 109.97 107.32 8.831 0.012* P  < 0.05 YES
CSFs of Six Sigma implementation (mean) 124.58 109.93 111.57 2.584 0.275 P > 0.05 NO
* Significant at P < 0.05
** Significant at P < 0.01
Table 6.47: Mann-Whitney test of CSFs for Six Sigma implementation between sectors (manufacturing and services)
No. CSFs of Six Sigma implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Manufacturing Sector 
(N=l 13)
Services Sector 
(N=119) Z P
Sig.
(2-tailed) Difference
FI Top management commitment and support 118.42 114.68 -.634 0.526 P  > 0.05 NO
F2 Readiness for cultural change 120.81 112.41 -1.571 0.116 P  > 0.05 NO
F3 Continuous training and education 124.23 109.16 -2.237 0.025* P  < 0.05 YES
F4 Teamwork 116.85 116.16 -.114 0.909 P  > 0.05 NO
F5 Effective communication 117.58 115.47 -.343 0.731 P  > 0.05 NO
F6 Formation of Six Sigma organisational structure 120.08 113.10 -1.185 0.236 P>0.05 NO
F7 Integrating Six Sigma with customer satisfaction 115.78 117.18 -.216 0.829 P  > 0.05 NO
F8 Integrating Six Sigma with corporate business strategy 120.33 112.86 -1.137 0.255 P  > 0.05 NO
F9 Integrating Six Sigma with employees 116.08 116.90 -.139 0.890 P  > 0.05 NO
FIO Integrating Six Sigma with suppliers 118.63 114.48 -.711 0.477 P  > 0.05 NO
FU Integrating Six Sigma with financial goals 116.03 116.95 -.151 0.880 P  > 0.05 NO
F12 Integrating Six Sigma with existing initiatives 118.20 114.88 -.580 0.562 P  > 0.05 NO
F13 Integrating Six Sigma with rewards and recognition system 118.68 114.53 -.642 0.521 P>0.05 NO
F14 Use of Six Sigma methodologies and tools 118.21 114.87 -.577 0.564 P  > 0.05 NO
F15 Project management skills 120.55 112.65 -1.329 0.184 P  > 0.05 NO
FI6 Project prioritisation, selection, evaluation, tracking and reviews 117.75 115.32 -.387 0.699 P  > 0.05 NO
F17 Integrating Six Sigma with information technology (IT) infrastructure 117.14 115.89 -.212 0.832 P  > 0.05 NO
F18 Competitive benchmarking for Six Sigma 116.24 116.75 -.099 0.921 P >  0.05 NO
F19 Use of external consultants 123.23 110.11 -2.115 0.034* P  < 0.05 YES
CSFs of Six Sigma implementation (mean) 119.78 114.28 -0.793 0.629 P  >  0.05 NO
* Significant at P  < 0.05
Table 6.48: Mann-Whitney test of CSFs for Six Sigma implementation between size of organisations (large and SME)
Mann-Whitney Test
No. CSFs of Six Sigma implementation Mean Rank Differences (N=232)
Large organisation 
(N=218)
SME
(N=14) Z P
Sig.
(2-tailed) Difference
FI Top management commitment and support 117.42 102.14 -1.235 0.217 P  > 0.05 NO
F2 Readiness for cultural change 117.08 107.54 -.851 0.395 P>0.05 NO
F3 Continuous training and education 117.21 105.46 -.830 0.406 P  > 0.05 NO
F4 Teamwork 115.66 129.54 -1.090 0.276 P  > 0.05 NO
F5 Effective communication 116.55 115.79 -.059 0.953 P  > 0.05 NO
F6 Formation of Six Sigma organisational structure 116.78 112.07 -.381 0.703 P  > 0.05 NO
F7 Integrating Six Sigma with customer satisfaction 115.28 135.43 -1.482 0.138 P  > 0.05 NO
F8 Integrating Six Sigma with corporate business strategy 117.02 108.39 -.626 0.531 P  > 0.05 NO
F9 Integrating Six Sigma with employees 117.36 103.07 -1.153 0.249 P  > 0.05 NO
FIO Integrating Six Sigma with suppliers 115.70 128.93 -1.079 0.280 P > 0 .05 NO
Fl 1 Integrating Six Sigma with financial goals 116.15 122.00 -.456 0.648 P  > 0.05 NO
F12 Integrating Six Sigma with existing initiatives 116.37 118.57 -.185 0.854 P  > 0.05 NO
F13 Integrating Six Sigma with rewards and recognition system 115.90 125.86 -.751 0.452 P  > 0.05 NO
F14 Use of Six Sigma methodologies and tools 115.42 136.50 -1.753 0.080 P  > 0.05 NO
F15 Project management skills 116.68 113.68 -.241 0.810 P  > 0.05 NO
F16 Project prioritisation, selection, evaluation, tracking and reviews 115.42 133.32 -1.356 0.175 P  > 0.05 NO
F17 Integrating Six Sigma with information technology (IT) infrastructure 116.72 113.07 -.295 0.768 P  > 0.05 NO
F18 Competitive benchmarking for Six Sigma 116.58 115.21 -.127 0.899 P  > 0.05 NO
F19 Use of external consultants 117.12 106.82 -.790 0.429 P  > 0.05 NO
CSFs of Six Sigma implementation (mean) 116.73 112.89 -0.214 0.831 P > 0.05 NO
Table 6.49: Mann-Whitney test o f CSFs for Six Sigma implementation between organisational positions (managerial and operational)
Mann-Whitney Test
No. CSFs of Six Sigma implementation Mean Rank Differences (N=232)
Managerial
(N=149)
Operational
(N=83) Z P
Sig.
(2-tailed) Difference
FI Top management commitment and support 114.22 120.60 -1.038 .299 P  > 0.05 NO
F2 Readiness for cultural change 113.51 121.87 -1.500 .134 P  > 0.05 NO
F3 Continuous training and education 114.68 119.77 -.725 .469 P  > 0.05 NO
F4 Teamwork 113.16 122.49 -1.476 .140 P  > 0.05 NO
F5 Effective communication 116.46 116.57 -.018 .986 P  > 0.05 NO
F6 Formation of Six Sigma organisational structure 116.48 116.54 -.009 .993 P  > 0.05 NO
F7 Integrating Six Sigma with customer satisfaction 115.87 117.63 -.261 .794 P  > 0.05 NO
F8 Integrating Six Sigma with corporate business strategy 114.39 120.28 -.860 .390 P  > 0.05 NO
F9 Integrating Six Sigma with employees 115.76 117.83 -.337 .736 P  > 0.05 NO
FIO Integrating Six Sigma with suppliers 115.33 118.60 -.536 .592 P>0.05 NO
FU Integrating Six Sigma with financial goals 111.64 125.22 -2.130 .033* P  < 0.05 YES
F12 Integrating Six Sigma with existing initiatives 116.46 116.57 -.017 .986 P  > 0.05 NO
F13 Integrating Six Sigma with rewards and recognition system 117.34 114.99 -.358 .721 P  > 0.05 NO
F14 Use of Six Sigma methodologies and tools 115.56 118.19 -.437 .662 P> 0.05 NO
F15 Project management skills 116.99 115.61 -.222 .824 P  > 0.05 NO
F16 Project prioritisation, selection, evaluation, tracking and reviews 114.10 120.81 -1.023 .306 P  > 0.05 NO
F17 Integrating Six Sigma with information technology (IT) infrastructure 116.55 116.40 -.024 .981 P  > 0.05 NO
F18 Competitive benchmarking for Six Sigma 113.50 121.89 -1.568 .117 P  > 0.05 NO
F19 Use of external consultants 116.98 115.64 -.206 .837 P  > 0.05 NO
CSFs of Six Sigma implementation (mean) 115.18 118.87 -0.413 0.680 P  > 0.05 NO
* Significant at P  < 0.05
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6.3.3.4.2 Correlation analysis
To determine whether there is correlation (relationship) between the CSFs of the Six 
Sigma implementation programme, correlation analysis tests were made as follows.
■ Correlation between CSFs perspective dimensions (soft and hard)
To determine whether there is correlation between CSF perspective dimensions (soft 
and hard), Spearman’s rho test was run. Table 6.50 presents the results.
Table 6.50: Correlation between CSFs perspective dimensions (soft and hard) 
_____ (Spearman’s rho)_________ _______________ _______ _________
N=232 Soft Hard
Soft
Correlation Coefficient 1.000 .703**Sis. (2-tailed). 0.000
Hard
Correlation Coefficient .703** 1.000Sis- (2-tailed). 0.000
** Correlation significant at 0.01 level (2-tailed)
Results shows that there is a positive high correlation between the CSF perspective 
dimensions (soft and hard) (r rho = 0.703 and P < 0.01).
■ Correlation between CSFs perspective categories ('people, organisation and 
technologies)
In determining whether there is correlation between CSFs for the Six Sigma 
implementation perspective categories, people, organisation and technologies factors, 
Spearman’s rho test was made and Table 6.51 presents the results.
Table 6.51: Correlation between CSFs perspective categories (people, organisation
and technologies) (Spearman’s r to)
N=232 People(culture)
Organisation
(system)
Technologies 
(skills and tools)
People (culture)
Correlation Coefficient 1.000 .751** .646**Sig. (2-tailed). 0.000 0.000
Organisation (system)
Correlation Coefficient .751** 1.000 .704**Sig. (2-tailed). 0.000 0.000
Technologies (skills and tools)
Correlation Coefficient .646** .704** 1.000Sig. (2-tailed). 0.000 0.000
** Correlation significant at 0.01 level (2-tailed)
Results show that there is a positive high correlation between CSF perspective 
categories, people, organisation and technologies factors, for people and organisation 
(r rho = 0.751 and P < 0.01), for people and technologies (r rho = 0.646 and P < 
0.01) and for organisation and technologies (r rho = 0.704 and P < 0.01).
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■ Correlation between CSF perspective dimensions (soft and hard) and CSF 
perspective categories (people. organisation and technologies)
To determine whether there is correlation between CSF perspective dimensions (soft 
and hard) and CSF perspective categories (people, organisation and technologies), 
Spearman’s rho test was made. Table 6.52 presents the results.
Table 6.52: Correlation between CSF perspective dimensions (soft and hard) and 
CSF perspective categories (people, organisation and technologies)
Dimension N=232 People(culture)
Organisation
(system)
Technologies 
(skills and tools)
Soft Correlation Coefficient .880** .958** .703**Sig. (2-tailed). 0.000 0.000 0.000
Hard Correlation Coefficient .646** .704** 1.000Sig. (2-tailed). 0.000 0.000
The results show that there is a highly positive correlation between CSF perspective 
dimensions (soft and hard) and CSF perspective categories (people, organisation and 
technologies). For soft perspective dimension and the three perspective categories, 
the correlations were r rho = 0.880 and P < 0.01, r rho = 0.958 and P < 0.01; and r 
rho = 0.703 and P < 0.01, respectively. For the hard perspective dimension and the 
perspective categories (people and organisation), the correlations were r rho = 0.646 
and P  < 0.01 and r rho = 0.704 and P < 0.01, respectively.
■ Correlation between reasons for/benefits o f  and CSFs 
In determining whether there is correlation between the reasons for/ benefits o f and 
the CSFs for the Six Sigma implementation programme, Spearman’s rho test was 
made. Table 6.53 presents the results.
Table 6.53: Correlation between reasons for/ benefits o f and CSFs for Six Sigma
N=232 CSFs for Six Sigma implementation
Reasons for/ benefits of 
Six Sigma implementation
Correlation Coefficient .784**
Sig. (2-tailed). 0.000
The results show that there is a highly positive correlation between the reasons for/ 
benefits o f  and the CSFs for Six Sigma implementation programme (r rho =  0.784 
and P <  0.01).
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■ Correlation between challenges and CSFs o f  Six Sisma implementation 
To determine whether there is correlation between the challenges and the CSFs for 
Six Sigma implementation programme, Spearman’s rho test was made and Table 
6.54 presents the results.
Table 6.54: Correlation between challenges and CSFs for Six Sigma implementation
programme (Spearman’s rho)
N=232 CSFs of Six Sigma implementation
Challenges of Six Sigma 
implementation
Correlation Coefficient .852**
Sig. (2-tailed). 0.000
** Correlation significant at 0.01 level (2-tailed)
The results show that there is a highly positive correlation between the challenges 
and the CSFs for Six Sigma implementation programme (r rho = 0.852 and P < 
0 .01) .
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6.3.4 Satisfaction with Six Sigma Implementation (Questionnaire, Section 8)
The aim of the question of this section is to obtain the view of respondents on their 
level of satisfaction with the results achieved through the Six Sigma programme 
implementation in their organisations in the Middle East. The respondents were 
asked to rate the criticality and the significance of level of satisfaction with the 
results achieved. A detailed description and analysis follows.
6.3.4.1 Descriptive analysis
Table 6.55 presents the descriptive statistics analysis of the respondents' level of 
satisfaction with success achieved from their Six Sigma projects in the three Middle 
East countries (Saudi Arabia, Egypt and UAE). It presents the mean and standard 
deviation based on the data given by the respondents. On the other hand, Figure 6.26 
shows the results graphically in the form of bar charts.
Table 6.55: Descriptive analysis (mean and standard deviation (SD)) of satisfaction
with results achieved through Six Sigma implementation
S a u d i  A r a b i a  
( N = 9 7 )
E g y p t
( N = 7 2 )
U A E
( N = 6 3 )
Overall
(N =232)
M e a n S D M e a n S D M e a n S D Mean S I )
S a t i s f a c t io n  w i t h  S ix  S i g m a  im p l e m e n t a t i o n 4 .69 .591 4 .7 4 .521 4 .87 .637 4 .76 .549
s
4 .95  
4 .9  
4 .85  
4 .8  
4 .75  
4 .7  
4 .65  
4 .6  
4 .55  
4.5
Saudi Arabia Egypt UAE Overall
u Saudi Arabia t-4 Egypt UUAE U Overall
Figure 6.26: Descriptive analysis of satisfaction with results achieved through Six
Sigma implementation
In the table and figure, the results show that, overall, most respondents were highly 
satisfied with project implementation. This implies that, in most cases, the 
organisations are achieving positive results from Six Sigma implementation.
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6.3.4.2 Statistical analysis
The statistical analysis for this item will use the same statistical analysis as before for 
significant difference and correlation analysis as follows.
63.4.2.1 Significant difference analysis
To investigate the current status o f Six Sigma implementation in the Middle East 
context, differences o f  satisfaction with the programme between the three Middle 
East countries, the two sectors, the two sizes o f  organisation and the two 
organisational positions will be analysed statistically to find whether there is 
significant difference as follows.
■ Differences o f  satis faction between countries (Saudi Arabia. Ezvnt and UAF\ 
Results o f a Kruskal-Wallis test to determine whether there is a difference o f 
satisfaction with the results achieved through the Six Sigma programme 
implementation between the three Middle East countries (Saudi Arabia, Egypt and 
UAE) are presented in Table 6.56. The results confirm that there are significant 
differences (Chi-squared = 7.873 and P > 0.05) o f satisfaction.
Table 6.56: Kruskal Wallis test o f  satisfaction with Six Sigma implementation 
between countries (Saudi Arabia, Egypt and UAE)
r  1
Kruskal Wallis Test
Mean Rank Differences fN=2321
Saudi Arabi; 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Chi.
squared P
Sig.
f2-tailedl Difference
Satisfaction with Six Sigma implementation
k o : ___:tr.___ __ n  ^  A  A C
109.84 112.02 131.87 7.873 0.020* P  < 0.05 VES
* Significant at P  < 0.05
■ Differences o f  satisfaction between sectors (manufacturing and services)
A Mann-Witney test was made to determine whether there is difference o f the 
satisfaction with the results achieved through Six Sigma programme implementation 
between the two sectors (manufacturing and services). Table 6.57 presents the results 
that confirm significant differences (Z =  -2.762 and P  < 0.01) for the satisfaction 
with the results achieved.
2 0 0
Chapter 6 Quantitative Data Analysis
Table 6.57: Mann-Whitney test o f satisfaction with Six Sigma implementation 
__________ between sectors (manufacturing and services________________________
Mann-Whitney Test
Mean Rank Differences (N=232)
Manufacturing 
(N=l 13)
Services 
(N=l 19) Z P
Sig.
(2-tailed) Difference
Satisfaction with Six Sigma implementation
* *  a t  P ^ f W l l
106.97 125.55 -2.762 0.006** R<0.01 YES
■ Differences o f  satisfaction between sizes o f  organisation (larve and SME)
To determine the difference o f  satisfaction with the results achieved through the Six 
Sigma programme implementation between the two sizes o f  organisation (large and 
SME), a Mann-Witney test was run. Table 6.58 presents the results that confirm that 
there are no significant differences (Z = -1.661 and P > 0.05) between the two sizes 
o f organisation, large and SME.
Table 6.58: Mann-Whitney test o f satisfaction with Six Sigma implementation 
__________ between sizes o f  organisation (large and SME)________________
Mann-Whitney Test
Mean Rank Differences (N=232)
Large organisation 
(N=218)
SME
(N=14) Z P
Sig.
(2-tailed) Difference
Satisfaction with Six Sigma implementation 115.08 138.54 -1.661 0.097 P >  0.05 NO
'  Differences o f  satisfaction between organisational positions (m anner! „1 and 
operational)
A  Mann-Witney test was made to determine whether there is difference in 
satisfaction between the two organisational positions (managerial and operational) 
with the results achieved through the Six Sigma programme implementation. Table 
6.59 presents the results o f  the test that confirm that there are no significant 
differences (Z =  -1.112 and P > 0.05).
Table 6.59: Mann-Whitney test o f satisfaction with Six Sigma implementation 
i__________ between organisational positions (managerial and operational)_________
Mann-Whitney Test
Mean Rank Differences (N=232)
Managerial
(N=I49)
Operational
(N=83) Z P
Sig.
(2-tailed) Difference
Satisfaction with Six Sigma implementation 119.29 111.49 -1.112 0.266 P  > 0.05 NO
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63.4.2.2 Correlation analysis
To determine whether there is correlation (relationship) between CSFs and 
satisfaction for the Six Sigma implementation programme, correlation analysis test 
was made as follows.
■ Correlation between CSFs and satisfaction o f  Six Sisma implementation 
To determine whether there is correlation between the CSFs and satisfaction for the 
Six Sigma implementation programme, Spearman’s rho test was made and Table 
6.60 presents the results.
Table 6.60: Correlation between CSFs and satisfaction with Six Sigma 
__________ implementation programme (Spearman’s rho)________________________
N=232 Satisfaction for Six Sigma implementation
CSFs of Six Sigma implementation
Correlation Coefficient .841**
Sig. (2-tailed). 0.000
**  C o r r e la t io n  s ig n i f ic a n t  a t  0 .0 1  le v e l  ( 2 - ta i le d )
Table 6.60 shows a highly positive correlation between CSFs and satisfaction for the 
Six Sigma implementation programme (r rho = 0.841 and P  < 0.01).
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6.3.5 Respondents’ Comments (Questionnaire, Section 9)
In this section, the respondents were asked to make any comments they would like to 
share regarding the Six Sigma programme based on their experience o f its 
implementation in their organisations. The important comments will be considered 
and discussed in detail in the discussion o f  findings (Chapter 8) and in the 
conclusions and recommendations (Chapter 9).
6.4 Chapter Summary
This chapter focused on the description and analysis o f the quantitative data collected 
in this study using a survey strategy with 232 questionnaires in 44 organisations in 
three Middle East countries in order to get a better understanding o f  the current status 
o f Six Sigma in the Middle East context. It provided a brief account o f  the profile 
and background o f  the respondents’ samples surveyed in the study by giving the 
demographic data (characteristics o f respondents and their organisations) o f  the 
current research. Furthermore, it provided a detailed description and analysis o f  each 
question o f the research questionnaire. Descriptive statistics gave more details about 
the data and the items/questions. All items were ranked based on the Mean and that 
helped in understanding which particular item was rated highly in comparison with 
others. In addition, it gave the researcher an indicator o f  how satisfied the 
respondents are in relation to each item. Justification and explanation o f differences 
among the different variables will be discussed in detail in Chapter 8. The next 
chapter, on qualitative data analysis, will provide an analysis o f  the research 
interviews. Further discussion and interpretation o f  the findings o f  the research will 
be presented in Chapter 8.
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CH A PTER 7
Q UALITATIVE DATA ANALYSIS
7.1 In troduction
This chapter concerns the analysis o f the qualitative data from the research 
interviews (74 semi-structured interviews from 37 Middle East organisations). The 
presentation follows the same pattern as for the quantitative data analysis in Chapter
6. There are two main parts. The first part (Section 7.2) consists o f  analysis o f  the 
demographic data (characteristics o f interviewees and their organisations) which 
gives background information on the interviewees. The aim here is to provide a brief 
profile o f  the interviewees’ samples in the study. Demographic details are initially 
classified into five sub-sections; interviewees’ organisations (Section 7 2 1) 
individual interviewees (Section 7.2.2), Six Sigma programme (Section 7.2.3), Six 
Sigma implementation (Section 7.2.4) and interviewees’ comments (Section 7.2.5).
The second part (Section 7.3) considers an essential part o f  the analysis o f the 
qualitative data. It focuses on and analyses the data collected from the interview 
related to the research questions regarding the Six Sigma implementation, the 
reasons for/ benefits o f Six Sigma implementation, (Section 7.3.1), the challenges o f  
implementation (Section 7.3.2), the CSFs for implementation (Section 7.3.3) and the 
satisfaction with implementation o f Six Sigma in the Middle East (Section 7.3.4). 
The chapter ends with a summary. Figure 7.1 shows the structure o f  the chapter.
• C H A P T E R  7: Q u a li ta t iv e  D a ta  A n a ly s is
V • In troduction  (Section  7 .1 )
• A nalysis o f  D em ographic D ata (C haracteristics o f  In terv iew ees) (Section  7 .2)
V • A nalysis  o f  K ey Issues o f  S ix S igm a Im plem enta tion  (S ection  7 .3)
V • C hap ter Sum m ary (S ection  7 .4 )
Figure 7.1 : Structure o f Chapter 7
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7.2 Analysis of Demographic Data (C haracteristic of Interviewees)
The following sub-sections provide a detailed description and analysis of the 
demographic data (characteristics of interviewees and their organisations) obtained 
from the interviews. The analysis follows the interviews sequence of questions.
7.2.1 Profile o f  Interviewees’ Organisations (Interview, Section 1)
This profile aims to give information on the background of the interviewees’ 
organisations. The descriptive analysis includes organisation names, location by 
country, sector and size according to the number of employees, each item will be 
covered by a detailed description and analysis.
7.2.1.1 Names o f  organisations (Section 1. Question 1)
This optional question was asked to determine the willingness of the interviewees to 
provide the names of their organisations for the study. Table 7.1 and Figure 7.2 
present details.
Table 7.1 : Names of interviewees’ organisations
S a u d i  A r a b i a E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
W i l l in g  to  p r o v id e  n a m e s 10 6 6 . 6 6 6 54 .55 9 81 .82 2 5 6 7 . 5 7
N o t  w i l l in g  to  p r o v id e  n a m e s 5 3 3 . 3 3 5 45 .4 5 2 18.18 12 32 .43
T o ta l 15 11 11 3 7
Figure 7.2: Names of interviewees’ organisations
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In the table and figure, it can be seen that not all interviewees’ organisations were 
willing to give their names. In Saudi Arabia, interviewees' organisations willing to 
provide their names numbered 10 (66.66%), while there were 5 (33.33%) unwilling; 
in Egypt, 6 (54.55%) and 5 (45.45%); in UAE, 9 (81.82%) and 2 (18.18%), 
respectively. Overall, 25 (67.57%) the majority of the interviewees’ organisations 
were willing to provide their names, while there were 12 (32.43%) not willing in all 
three countries.
7.2.1.2 Country o f  organisations (Section /, Question 2)
This question was asked to enable classification of the country of interviewees’ 
organisations, whether in Saudi Arabia, Egypt or UAE. Table 7.2 and Figure 7.3 
present details.
Table 7.2: Country of interviewees’ organisations
S a u d i A ra b ia E g y p t U A E Overall
N o .  o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
V .
C ountry  o f  in te rv iew ees’ o rgan isa tions 1 5 4 0 . 5 4 li 29.73 1 1 29.72 3 7 100
The table and figure show that interviewees came from 37 organisations in the three 
countries. Their geographical breakdown and percentages were 15 (40.54%) from 
Saudi Arabia, 11 (29.73%) from Egypt and 11 (29.73%) from UAE.
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7.2.1.3 Sectors o f  organisations (Section I. Question 3)
This question was used to classify interviewees’ organisations by their sector or 
industry (manufacturing or services). Tabic 7.3 and Figure 7.4 present details.
fable 7.3: Sectors of interviewees' organisations
S e c to r
S a u d i A ra b ia E g y p t U A E Overall
N o .  o f
o r g a n i s a t i o n s
%
N o  o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
%
M a n u f a c tu r i n g 7 46 .6 6 7 63 .64 3 27 .2 7 17 4 5 . 9 5
S e r v ic e s 8 53 .33 4 3 6 .3 6 8 72 .73 2 0 5 4 . 0 5
T o ta l 15 11 11 37
Saudi Arabia Egypt UAE Overall
U Manufacturing l i  Service
Figure 7.4: Sectors of interviewees’ organisations
As can be seen from the table and figure, interviewees’ organisations were in both 
the manufacturing and services sectors. Regarding industrial sectors, in Saudi Arabia, 
the manufacturing sector make up 46.66% (7) of organisations while the services 
sector organisations make up 53.33% (8). In Egypt, the manufacturing sector has 
63.64% (7) and the services sector has 36.36% (4). Then, in UAE, the manufacturing 
sector has 27.27% (3) with 72.73% (8) in the services sector. Overall, services 
organisations comprise 54.05% (20) of the sample of interviewees’ organisations, 
then 45.95% (17) were manufacturing organisations (see Appendix H, Table 111. for 
more details).
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7.2. ¡ .4  S ize  o f  o r g a n is a t io n s  b y  n u m b e r  o f  e m p lo y e e s  (S e c t io n  I. Q u e s tio n  4)
This question allowed classification of the size of interviewees’ organisations by the 
number of their employees (large organisations or SMEs). In the current study, size 
refers to the number at the time of the study, as defined by the Commission of the 
European Communities (2003): SMEs have fewer than 250 employees and large 
organisations have more than 250. Tables 7.4 and 7.5 and Figure 7.5 present the data.
Table 7.4: Size of interviewees’ organisations by number of employees
Size
S a u d i A ra b ia E g y p t U A E Overall
N o  o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
%
SM E  (<  25 0 ) . . . — 1 9 .09 1 9 .0 9 2 5.41
L arge o rgan isa tion  (>  250) 15 100 10 90.91 10 90.91 35 94 .5 9
T otal 15 1 1 h 37
Fable 7.5: Number of employees of interviewees’ organisations
Size No. of employees
Saudi Arabia E g y p t UAE O v e r a l l
N o . o f
o r g a n i s a t i o n s
%
N o . o f
o r g a n i s a t i o n s
%
N o .  o f  
o r g a n i s a t i o n s
%
N o .  o f
o r g a n i s a t i o n s %
SME 
( <  250)
5 1 - 1 5 0 — . . . — — 1 9 . 0 9 I 2 .70
1 5 1 - 2 5 0 . . . . . . 1 9 . 0 9 . . . . . . 1 2 .70
Large organisation 
( >  250)
2 5 1 - 5 0 0 1 6  6 7 2 1 8 . 1 8 3 2 7 . 2 7 6 16.22
5 0 1 - 1 0 0 0 1 6 6 7 3 2 7 . 2 7 4 3 6  3 6 8 21 .62
1 0 0 1 - 2 5 0 0 3 2 0 . 0 0 1 9 . 0 9 1 9 . 0 9 5 13.51
2 5 0 1 - 5 0 0 0 5 3 3 . 3 3 2 1 8  1 8 2 1 8  1 8 9 24 .32
5 0 0 1 - 1 0 0 0 0 3 2 0 , 0 0 2 1 8 . 1 8 — . . . 5 13.51
>  1 0 0 0 0 2 1 3 . 3 3 — . . . . . . . . . 2 5.41
T otal 15 1 1 1 1 37
Figure 7.5: Size of interviewees’ organisations by number of employees
The tables and figure show that the sample organisations represented by interviewees 
were large organisations and SMEs. In Saudi Arabia, the large ones with more than 
250 employees represent 100% (15). This indicates that Six Sigma is implemented
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only in the large organisations. But in Egypt and UAE, 90.91% (10) are large and 
only 9.09% (1) is on SME (fewer than 250 employees), indicating that Six Sigma has 
been adopted by the large organisations more than by the SMEs in those two 
countries. Overall, large organisations represent the majority, 94.59% (35), of 
respondent organisations against 5.41% (2) for SMEs (see Appendix H - Table H2 - 
for more details).
7.2.2 Profile o f  Individual Interviewees (Interview, Section 2)
This profile intends to provide a background of the individual interviewees. It 
includes names of interviewees, nationalities, organisational positions, Six Sigma 
roles, length of service in the organisation, length as Six Sigma certified/qualified 
and involvement in Six Sigma implementation projects. Each point will be described 
in full detail and analysis as follows.
7.2 .2 .1 N a m e s  o f  in te r v ie w e e s  (S e c tio n  2, Q u e s tio n  1)
This optional question asked the interviewees whether they were willing to provide 
their names for the study. Table 7.6 and Figure 7.6 present details.
Table 7.6: Provision of name by interviewees
S a u d i A ra b ia E g y p t U A E Overall
N o  o f  
i n t e r v i e w e e s
%
N o .  o f  
i n t e r v i e w e e s
%
N o .  o f  
i n t e r v i e w e e s
0 / N o .  o f  
i n t e r v i e w e e s
%
W illing  to p rov ide  th e ir nam es 1 6 6 4 . 0 0 1 4 5 3 . 8 5 1 7 7 3 . 9 1 4 7 6 3 . 5 1
N ot w illing  to p rov ide  their nam es 9 3 6 . 0 0 1 2 4 6 . 1 5 6 2 6 . 0 9 2 7 3 6 . 4 9
T otal 2 5 2 6 2 3 74
Saudi Arabia Egypt UAE Overall
U Willing U Not willing
Figure 7.6: Provision of names by interviewees
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From the table and figure, we can see the willingness of interviewees to provide their 
names. In Saudi Arabia, those willing amounted to 16 (64.00%), and there were 9 
(36%) not willing; in Egypt, 14 (53.85%) and 12 (46.15%); in UAE, 17 (73.91%) 
and 6 (26.09%), respectively. Overall, the majority of those willing to provide their 
names totalled 47 (63.51%), while 27 (36.49%) were not willing, for all the three 
countries.
7.2 .2 .2  N a tio n a li ty  o f  in te r v ie w e e s  (,S e c tio n  2, Q u e s tio n  2)
This question was used to determine interviewees’ nationalities (nationals or non­
nationals). Table 7.7 and Figure 7.7 present details.
Table 1 .1 : Nationality of interviewees
S a u d i  A r a b i a E g y p t U A E O v e r a l l
S au d i N o n -S au d i E g y p tian N o n -E g y p tian U A E N o n -U A E N a tio n a l N o n -n a t io n a l
N o . o f  i n te r v ie w e e s II 14 26 . . . 4 19 41 33
% 4 4  00 56 .00 100.00 — 17.39 82.61 55.41 44 .59
T o ta l 2 5 2 6 2 3 7 4
Figure 7.7: Nationality of interviewees
The table and figure show nationalities of interviewees. In Saudi Arabia, Saudi 
represented 44.00% (11 interviewees), while Non-Saudi represented 56.00% (14). In 
Egypt, Egyptian represented 100% (26). In UAE, UAE represented 17.39% (4), 
while Non-UAE represented 82.61% (19). Overall, we can see that nationals are 
55.41% (41) and non-nationals are 44.59% (33) of the total interviewees.
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7.2 .2 .3  P o s it io n  o f  in te r v ie w e e s  (S e c tio n  2, Q u e s tio n  3)
This question was used to classify the interviewees according to their organisational 
position (managerial or operational) in their organisations. Tabic 7.8 and Figure 7.8 
present details.
Table 7.8: Organisational position of interviewees
O r g a n i s a t i o n a l
p o s i t io n
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o .  o f  
i n t e r v i e w e e s
% N o . o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
%
M a n a g e r ia l 15 60 .00 17 65 .38 13 5 6  52 45 60.81
O p e r a t io n a l 10 40 .0 0 9 34 .62 10 4 3 .4 8 2 9 3 9 . 1 9
T o ta l 2 5 2 6 2 3 7 4
7 0 %
6 0 %
5 0 %
4 0 %
3 0 %
20%
10%
0%
Saudi Arabia Egypt UAE Overall
U Managerial U Operational
Figure 7.8: Organisational position of interviewees
In the table and figure, it can be seen that the study interviewees held both 
organisational positions, managerial and operational. In Saudi Arabia, managerial 
represented 60.00% (15 interviewees), while operational represented 40.00% (10); in 
Egypt, 65.38% (17) and 34.62% (9); in UAE, 56.52% (13), and 43.48% (10), 
respectively. Overall, the interviewees holding managerial positions constituted 
60.81% (45) and 39.19% (29) held operational positions in all three countries.
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7.2 .2 .4  S ix  S ig m a  r o le  o f  in te r v ie w e e s  (S e c tio n  2, Q u e s tio n  4)
This question enabled classification of interviewees according to their Six Sigma role 
(top management executive manager, quality manager. Six Sigma Champion. MBB, 
BB and GB) in their organisations. Table 7.9 and Figure 7.9 show details.
Table 7.9: Six Sigma role of interviewees
S ix  S ig m a  r o le
Saudi A t a b i a E g y p t U A E Overall
N o . o f  
i n t e r v i e w e e s
% N o . o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
% N o . o f %
T o p  m a n a g e m e n t  e x e c u t iv e  m a n a g e r 2 8.00 2 7 .70 2 8 .69 6 8 . 1 1
Q u a l i t y  m a n a g e r 1 4 .00 2 7 .70 1 4 .34 4 5 . 4 0
S ix  S ig m a  C h a m p io n 1 4 00 . . . . . . 1 4 .34 2 2 . 7 0
M a s te r  M a c k  B e l t  ( M B B ) 5 20 .0 0 6 Í2 3 .0 7 6 3 0 .43 1 7 2 2 . 9 7
B la c k  B e l t  ( B B ) 10 40 .0 0 11 42.31 9 39 .1 3 3 0 4 0 . 5 4
G r e e n  B e l t  ( G B ) 6 24 .0 0 5 19.23 4 17.39 15 2 0 . 2 7
T o ta l 25 26 23 74
5 0 %  r  
4 5 %  I
T o p  Q u a l ity  m a n a g e r  C h a m p io n  M B B
m a n a g e m e n t
fa Saudi A rabia 14 Egypt U  UAE ù  O verall
Figure 7.9: Six Sigma role of interviewees
As the table and figure show, the interview’ees cover all Six Sigma roles: top 
management executive managers (CEOs, general managers), quality managers, Six 
Sigma Champions, MBBs, BBs and GBs. Overall, the majority of interviewees were 
30 BBs, representing 40.54% of all interviewees, followed by 17 MBBs with 
22.97%. Then, 15 GBs represented 20.27% and 6 top management executive 
managers represented 8.11% of the interviewees and only 4 (5.40%) and 2 (2.70%) 
were quality managers and Champions, respectively.
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7.2 .2 .5  L en g th  o f  s e r v ic e  o f  in te r v ie w e e s  (S e c tio n  2, Q u e s tio n  5)
This question asked about the length of time served in the organisations. Table 7.10 
and Figure 7.10 present details.
Table 7.10: Length of service of interviewees
Y e a r s  in 
o r g a n i s a t i o n
Saudi A r a b i a Egypt U A E Overall
N o . o f  
i n t e r v i e w e e s
% N o . o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
% N o .  o f %
< 2 — . . . 2 7 .70 3 13.04 5 6.76< 4 3 12.00 4 15.38 6 2 6 .0 9 1 3 1 7 . 5 7< 6 3 12.00 2 7 .70 3 13.04 8 10.81<8 5 20 .0 0 7 26 .92 6 2 6 .0 9 1 8 2 4 . 3 2< 10 8 3 2 .00 6 23 .0 7 3 13.04 17 2 2 . 9 7> 10 6 2 4 .00 5 19.23 2 8 .70 1 3 1 7 . 5 7
T o ta l 25 2 6 23 74
Figure 7.10: Length of service of interviewees
The table and figure show that, overall. 18 (24.32%) of the interviewees have been 
working in their organisations for fewer than 8 years, followed by 17 (22.97%) for 
fewer than 10 years. Then. 13 (17.57%) for fewer than 4 years and also 13 (17.57%) 
for more than 10 years, followed by 8 (10.81%) for fewer than 6 years and just 5 
(6.76%) for fewer than 2 years.
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7.2 .2 .6  T im e a s  S ix  S ig m a  c e r tif ie d /Q u a lif ie d  o f  in te r v ie w e e s  (S e c tio n  2, Q u e s tio n  6)
This question was used to ask the interviewees about their length of time as Six 
Sigma certified/qualified or familiar with it. Table 7.11 and Figure 7.11 present 
details.
Table 7.11 : Time as Six Sigma certi
Y e a r s  a s  S ix  S ig m a  
c e r t i f i e d /q u a l i f i e d
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o .  o f  
i n t e r v i e w e e s
% N o . o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
% N o .  o f %
< 2 3 12.00 2 7 .70 — ___ 5 6 .76
<  4 4 16.00 2 7 .70 1 4 .35 7 9 .46
<  6 7 28 .0 0 8 30 .7 7 10 4 3 .4 8 25 33 .7 8
<  8 5 2 0 .0 0 6 23 .08 6 2 6 .0 9 17 2 2  9 7
<  10 4 16.00 5 19.23 4 17.39 13 17.57
>  10 2 8 .00 3 11.54 2 8 .69 7 9 .46
T o ta l 2 5 2 6 2 3 7 4
Figure 7.11: Time as Six Sigma certified/qualified of interviewees
As the table and figure show, overall, the majority 25 (33.78%) of interviewees were 
Six Sigma certified/qualified with between 4 and 6 years’ experience, followed by 17 
(22.97%) with between 6 and 8 years. Then 13 (17.57%) had been certified/qualified 
with between 8 and 10 years’ experience, whereas only 7 (9.46%) of interviewees 
were certified/qualified with between 2 and 4 years and 7 (9.46%) for more than 10 
years; finally, 5 (6.76%) had fewer than 2 years’ experience.
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7.2 .2 .7 In v o lv e m e n t o f  in te r v ie w e e s  in  S ix  S ig m a  im p le m e n ta tio n  p r o je c ts  o f  
in te r v ie w e e s  (S e c tio n  2, Q u e s tio n  7)
Involvement in Six Sigma projects in their organisations was revealed by interviews 
in answering this question. Table 7.12 and Figure 7.12 present details.
Table 7.12: Invo vement of interviewees in Six Sigma implementation projects
N o . o f  p r o j e c t s  
in v o lv e d
S a u d i A ra b ia E g y p t U A E O v e r a l l
N o .  o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
% N o .  o f  
i n t e r v i e w e e s
% N o .  o f
i n t e r v i e w e e s
°/o
1 -  10 12 4 8 .0 0 10 38 .4 6 7 30 .4 4 29 3 9 .1 9
1 1 - 2 0 7 2 8 .0 0 6 23 .08 12 52 .17 25 3 3 .78
21 - 3 0 6 2 4 .00 7 26 .92 3 13.04 16 21 .62
3 1 - 4 0 . . . . . . 3 11.54 1 4 .35 4 5.41
40+- . . . — . . . . . . ™ — — ___
T otal 2 5 2 6 2 3 7 4
Figure 7.12: Involvement of interviewees in Six Sigma implementation projects
11-20 21- 30 31-40 40+
t. Saudi Arabia K Egypt 'J UAE u  Overall
55%
50%
45%
40%
35%
30%
25%
20%
15%
10%
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1-10
The table and figure show involvement of interviewees in Six Sigma implementation 
projects in their organisations. Overall, 29 (39.19%) were involved in between 1 and 
10 projects, 25 (33.78%) in 11 to 20 and 16 (21.62%) in 21 to 30. Finally, only 4 
(5.41%) were involved in between 31 and 40 projects.
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7.2.3 Profile o f  Six Sigma Programme (Interview, Section 3)
This profile aims to present an outline of the Six Sigma programme in the 
interviewees’ organisations such as when the Six Sigma programme was started, who 
were the primary responsible o f the programme in the organisation and what other 
quality improvement programmes were already implemented when the Six Sigma 
programme started. Each point is presented and described in full detail and analysis 
as follows.
7 ,2 .3 .1  T im e o f  s ta r t in g  S ix  S ig m a  p ro g ra m m e  (S e c tio n  3. Q u e s tio n  I)
This question aimed to discover when the Six Sigma programme was initiated in the 
interviewees’ organisations. Table 7.13 and Figure 7.13 present the results.
Table 7.13: Starting time of Six Sigma programme
P r o g r a m m e  s ta r t
S a u d i  A r a b i a E g y p t U A E Overall
N o . o f
o r g a n i s a t i o n s
%
N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
%
<  1 0  y e a r s 2 13.33 1 9 .0 9 . . . — 3 8.11
<  7  y e a r s 4 26 .6 7 3 2 7 .27 4 36 .3 6 11 29 .73
<  5 y e a r s 6 4 0 .0 0 2 18.18 4 3 6 .3 6 12 32 .4 3
<  3 y e a r s 3 20 .0 0 3 27 .2 7 2 18.18 8 21 .62
<  1 y e a r — . . . 2 18 18 1 9 .0 9 3 8.11
T o t a l 15 11 1 1 3 7
< 1 0  years < 7  years <5  years < 3  years < 1 year
fc Saudi Arabia K Egypt 'J UAE u  Overall
Figure 7.13: Starting time of Six Sigma programme
The table and figure show that, overall, 12 (32.43%) interviewees’ organisations 
started during or after 2004 and 11 (29.73%) during or after 2002. In addition, 8 
(21.62%) started during or after 2005 and only 3 (8.11%) during or after 2008. 
Finally, 3 (8.11%) of the organisations in this study have been using Six Sigma 
during or after 1999.
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7.2 .3 .2  P r im a r y  r e s p o n s ib le  o f  S ix  S ig m a  p r o g r a m m e  (S e c tio n  3, Q u e s tio n  2)
In this question, interviewees were asked who was the primary responsible of the Six 
Sigma programme in their organisations. Table 7.14 and Figure 7.14 present details.
Table 7.14: Primary responsible of Six Sigma programme
P r im a r y  r e s p o n s ib l e
S a u d i A ra b ia E g y p t U A E Overall
N o  o f
o r g a n i s a t i o n s
%
N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% No. of
o rg a n isa tio n s %
C E O 3 20 .00 2 18.18 2 18.18 7 18.92
D ir e c to r 4 26 .67 3 27 .27 1 9 .0 9 8 21 .62
G e n e r a l  m a n a g e r 2 1 3 .3 3 1 9 0 9 2 18 18 5 13.51
M a n a g e r 2 1 3 .3 3 2 18.18 1 9 0 9 5 13.51
E x te r n a l  c o n s u l t a n t 4 26 .67 3 27 .27 5 4 5 .4 5 12 32 .4 3
T o ta l 15 11 11 3 7
CEO Director General manager Manager
n Saudi Arabia K Egypt u  UAE U Overall
External consultant
Figure 7.14: Primary responsible of Six Sigma programme
The table and figure indicate that, overall, in 32.43% of cases (12 organisations), 
external consultants were the primary responsible, directors in 21.62% (8), followed 
by CEO in 18.92% (7) and, finally, both general managers and managers in 13.51% 
(5) of cases each.
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7 .2 .3 .3  P r e v io u s  d u a li ty  im p ro v e m e n t p r o g r a m m e s  im p le m e n te d  (S ec tio n  3, 
Q u e s tio n  3)
This question aimed to reveal what other quality initiatives had been implemented or 
were being implemented at the time of initiation of the Six Sigma programme in 
responding organisations. Table 7.15 and Figure 7.15 show the results.
Table 7.15: Previous quality improvement programmes implemented
P r o g r a m m e
S a u d i A ra b ia E g y p t U A E Overall
N o. o f
organ isa tions
%
No. o f
organisations
% No. o f
o rgan isa tions %
No. o f
o rg a n isa tio n s
%
T Q M 14 9 3 .3 3 h 1 0 0 .0 0 h 1 0 0 .0 0 3 6 9 7 .3 0
I S O - 9 0 0 0 12 8 0 .0 0 h 1 0 0 .0 0 h 1 0 0 .0 0 34 9 1 .8 9
B P R 10 6 6 .6 6 7 6 3 .6 3 8 7 2 .7 2 2 5 6 7 .5 7
B e n c h m a r k i n g 9 6 0 .0 0 10 9 0 .9 0 11 1 0 0 .0 0 3 0 8 1 .0 8
T o t a l 15 11 11 37
Figure 7.15: Previous quality improvement programmes implemented
100%
90%
80%
70%
60%
50%
40%
30%
20%
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BenchmarkingISO-9000 BPR
n Saudi Arabia W Egypt u  UAE & Overall
In the table and figure, it can be seen that, overall, 97.30% (36 organisations) had 
implemented TQM before implementing Six Sigma, while 91.89% (34) had 
implemented ISO-9000, 81.08% (30) Benchmarking and 67.57% (25) BPR quality 
improvement programme.
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7.2.4 Profile o f  Six Sigma Implementation (Interview, Section 4)
The aim of this profile was to give an idea of the Six Sigma implementation in the 
interviewees’ organisations. It includes the present status of Six Sigma 
implementation, current pre-DMAIC and DMAIC stages of implementation, number 
of Six Sigma projects implemented, completion time of Six Sigma projects 
implemented, percentage of employees involved in Six Sigma projects, level of 
organisational resistance to the Six Sigma programme and importance of the use of 
external consultants in the planning and implementation of Six Sigma in the 
organisations. Each point of this profile is described with full detail and analysis as 
follows.
7 ,2 .4 .!  P r e s e n t s ta tu s  o f  S ix  S ig m a  im p le m e n ta tio n  (S e c tio n  4. Q u e s tio n  I)
This question aimed to discover the present status of the Six Sigma implementation 
in the interviewees’ organisations. Table 7.16 and Figure 7.16 show the findings.
Table 7.16: Present status of Six Sigma implementation
S ta tu s  o f  
im p le m e n ta t io n
S a u d i  Ai r a b i a E g y p t U A E O v e r a l l
N o . o f
o r g a n i s a t i o n s
%
N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% No. o f
o rg a n isa tio n s %
f u l l 3 2 0 .0 0 4 3 6 .3 6 7 6 3 .6 4 14 37 .84
P a r t i a l  ( D M A I C ) 10 6 6 .6 6 6 5 4 .5 5 4 3 6 .3 6 20 54 .05
S ta r t in g  ( P r e - D M A I C ) 2 1 3 .3 4 1 9 .0 9 . . . — 3 8.11
T o ta l 15 11 11 3 7
Figure 7.16: Present status of Six Sigma implementation
Overall. 37.84% (14) of the interviewees’ organisations have fully implemented Six 
Sigma projects, 54.05% (20) have partially implemented and 8.11% (3) are at the 
starting stage of Six Sigma implementation.
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7.2.4 .2  C u rre n t p r e -D M A I C  a n d  D M A IC  s ta s e s  o f  S ix  S iz in g  im p le m e n ta tio n  
(S e c tio n  4, Q u e s tio n  2)
This question asked the interviewees, in the cases where the Six Sigma programme 
was not yet fully implemented, which pre-DMAIC and DMAIC stages of Six Sigma 
their organisation was in. Table 7.17 and Figure 7.17 show the findings.
Table 7.17: Current pre-DMAIC and DMAIC stages of Six Sigma implementation
S ta g e
S a u d i  A r a b i a E g y p t U A E O v e r a l l
No. of
organisations °/o
No. of 
organisations %
No. of
organisations %
No. of
organisations °/o
S ta r t in g
( P r e - D M A I C )
P la n n in g — — . . . — — . . . — —
T r a i n in g 1 6 .67 i 9 .09 . . . . . . 2 5.41
S ta r t - u p 1 6 .67 — . . . . . . . . . I 2 .70
P a r t i a l
( D M A I C )
D e f in e 2 13.33 i 9 .09 . . . . . . 3 8.11
M e a s u r e 1 6.67 . . . . . . l 9 .0 9 2 5.41
A n a ly s e 2 13.33 2 18.18 2 18.18 6 16.22
I m p r o v e 2 13.33 2 18.18 . . . . . . 4 10.81
C o n t r o l 2 13.33 1 9 .0 9 1 9 .0 9 4 10.81
R e v ie w 1 6.67 . . . . . . . . . . . . 1 2 .70
1 o ta l
12 7 4 2 3
15 11 11 3 7
Figure 7.17: Current pre-DMAIC and DMAIC stages of Six Sigma implementation
It can be seen that, overall, in the pre-DMAIC stages, no organisations were in the 
planning stage, 8.70% (2) were in the training stage and 4.35% (1) were in the start­
up stage. In addition, in the DMAIC stage, 13.04% (3) were in the define stage, 
8.70% (2) in the measure stage, 26.09% (6) in the analyse stage, 17.40% (4) in the 
improve stage, 17.40% (4) in the control stage and, finally, 4.35% (1) in the review 
stage.
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7.2 .4 .3  N u m b e r  o f  S ix  S ig m a  p r o je c ts  im p le m e n te d  <S e c tio n  4, Q u e s tio n  3)
In this question, interviewees were asked how many Six Sigma projects had been 
implemented so far in their organisations. Table 7.18 and Figure 7.18 give details.
Table 7.18: Number of Six Sigma projects implemented
Saudi Arabia Egypt UAE Overall
N o .  o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o rg a n isa tio n s %
I -5 3 20 00 1 9.09 . . . — 4 10.81
6 - 10 5 33.33 3 27.27 4 36.36 12 3 2 .43
11-15 4 26.67 5 45.45 1 9.09 10 27 .03
16-25 1 6.67 . . . . . . 5 45.45 6 16.22
26-40 2 13 33 2 18 18 1 9.09 5 13.51
40+ — — — . . . . . . . . . — _
T o ta l 15 11 11 37
1 - 5  6 - 1 0  1 1 -  1 5  1 6 - 2 5  2 6 - 4 0
fc Saudi Arabia K  Egypt U UAE U O verall 4 0 +
Figure 7.18: Number of Six Sigma projects implemented
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Overall, 32.43% (12 organisations) had implemented 6-10 projects, 27.03% (10) had 
implemented 11-15 projects. 16.22% (6) had 16-25 projects, 13.51% (5) had 26-40 
projects and 10.81% (4) had implemented only 1-5 projects. No organisation so far 
had implemented more than 40 projects.
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7.2 .4 .4  C o m p le tio n  tim e  o f  S ix  S ig m a  p r o je c ts  (S e c tio n  4, Q u e s tio n  4)
This question asked the interviewees about the completion time of Six Sigma 
projects implemented in their organisations. Table 7.19 and Figure 7.19 show the 
findings.
Table 7.19: Completion time of Six Sigma projects
M o n th s
S a u d i  A r a b i a Egypt UAE Overall
N o .  o f  
o r g a n i s a t i o n s
% N o . o f
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% N o . o f
o rg a n isa tio n s
%
1 - 4 4 26 .67 2 18 18 1 9 .0 9 7 18.92
5 - 8 9 60 .00 5 45 .4 5 8 72 .73 22 59.46
9 -  12 1 6 .67 3 27 .27 2 18.18 6 16.22
13 - 15 I 6 .67 1 9 .0 9 . . . . . . 2 5.41
1 5 + . . . . . . — . . . . . . . . . — —
T o ta l 15 11 11 3 7
80%
70%
60%
50%
40%
30%
20%
10%
0%
1 - 4
if
lÌ-\
IfSIlls
33H&!
5 - 8  9 - 1 2  1 3 -1 5
¿4 Saudi Arabia U Egypt ÜUAE D Overall
15+
Figure 7.19: Completion time of Six Sigma projects
Overall, the majority, 22 (59.46%), of interviewees’ organisations completed their 
Six Sigma projects in 5-8 months, 7 (18.92%) in 1-4 months, 6 (16.22%) in 9-12 
months and just 2 (5.41%) needed more than a year (13-15 months) to complete a 
project.
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7 .2 .4 .5  E m p lo y e e  in v o lv e m e n t (S e c tio n  4 , Q u e s tio n  5)
In this question, the interviewees were asked about the percentage of employees 
involved in Six Sigma project implementation in their organisations. Table 7.20 and 
Figure 7.20 give details.
Table 7.20: Percentage of employees involved in Six Sigma pro jects
%  E m p lo y e e s
S a u d i  A r a b i a Egypt UAE Overall
N o .  o f
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o r g a n i s a t i o n s
% No. of
o rg a n isa tio n s
%
1 - 2 0 % 6 4 0 .00 4 3 6 .3 6 6 54 .54 16 43 .2 4
2 1 - 3 0 % 7 4 6 6 6 4 3 6 .3 6 2 18.18 13 35 .1 5
31 - 4 0 % 1 6.67 3 27 .2 7 3 27 .27 7 18.92
41  - 5 0 % 1 6.67 . . . . . . . . . . . . 1 2 .70
>  5 0 % . . . — . . . . . . . . . . . . . . . —
T o ta l 15 11 1 1 37
60%
50%
1-20% 21-30% 31-40% 41-50% >50%
£  Saudi Arabia K Egypt U UAE Ü Overall
Figure 7.20: Percentage of employees involved in Six Sigma projects
Overall. 43.24% (16 organisations) involved 1-20% of their employees in the Six 
Sigma projects, while 35.15% (13) involved 21-30%. In addition, 18.92% (7) 
involved 31-40%, while only 2.70% (1) involved 41-50% of its employees in the Six 
Sigma projects and no organisation involved more than 50%.
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7.2 .4 .6  O r g a n is a t io n a l  r e s is ta n c e  to  S ix  S ig m a  p r o g r a m m e  (S e c tio n  4, Q u e s tio n  6)
In this interview question, interviewees were asked about the level of organisational 
resistance to the Six Sigma programme in their organisations. Table 7.21 and Figure 
7.21 give details.
Table 7.21 : Level of organisational resistance to Six Sigma programme
R e s is ta n c e  le v e l
S a u d i  A r a b i a E g y p t U A E Overall
N o .  o f
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% N o .  o f  
o r g a n i s a t i o n s
% N o .  o f
o rg a n isa tio n s %
N o  r e s i s t a n c e 12 8 0 . 0 0 10 9 0 . 9 1 10 9 0 . 9 1 32 8 6 .49
M in o r  r e s i s t a n c e 2 13.33 — . . . ~ . . . 2 5 .40
M o d e r a t e  r e s i s t a n c e 1 6 .67 1 9 . 0 9 l 9 . 0 9 3 8.11
M a jo r  r e s i s ta n c e — . . . . . . . . . . . . . . . — —
G r e a t  r e s i s t a n c e . . . . . . . . . . . . . . . . . . — —
T o ta l 15 h 11 3 7
7o -
; É p i
£
I a  *
y° !■
' » • r
ì  - p i : 1 1 « «
ì - H i ;
»
: c-1 ....
di „  M ___________ca , Kàaotv&j --------------------------------------------------y_____ _____ _____________________
No resistance Minor resistance Moderate resistance Major resistance Great resistance 
ti Saudi Arabia ^ Egypt UUAE c* Overall
Figure 7.21 : Level of organisational resistance to Six Sigma programme
Overall, in most cases, 86.49% (32 organisations), there was no organisational 
resistance at all, 5.40% (2) had minor resistance, while the rest, 8.11% (3), had 
moderate resistance and there was no major resistance in any organisation.
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7.2 .4 . 7 Im p o r ta n c e  o f  u se  o f  e x te r n a l c o n su lta n ts  (.S e c tio n  4, Q u e s tio n  7)
This question asked about the importance of the use o f external consultants in the 
planning and implementation of Six Sigma in the organisations. Table 7.22 and 
Figure 7.22 show the findings.
Table 7.22: Importance of use of external consultants
Importance
Saudi Arabia Egypt UAE O v e r a l l
N o . o f  
r e s p o n d e n t s
% N o . o f  
r e s p o n d e n t s
% N o .  o f  
r e s p o n d e n t s
% No. o f  
re sp o n d e n ts %
Very important 18 7 2 .0 0 17 6 5 .3 8 2 0 8 6 .9 4 5 5 74 .32
Important 6 2 4 .0 0 7 2 6 .9 2 3 1 3 .0 4 16 21 .62
Neutral 1 4 .0 0 2 7 .6 9 . . . — 3 4 .05
Not important . . . . . . . . . — — — _
Not at all . . . . . . . . . . . . — — — _
Total 2 5 2 6 2 3 7 4
100%
80% v l
60%
y~r, l ' l O M» V i * . * ,
X v :: ::* V
P?-:
\ m
10% - 
0 %  ■
V * i  » f t
K 3 v i v .D t  -  - ______ . - - r a  m
Very important
' t--------------------------- ------------- 1------------- -----------— 1
Important Neutral Not important N o tata li 
'J Saudi Arabia U Egypt u UAE &  Overall
Figure 7.22: Importance of use of external consultants
The table and figure show that in Saudi Arabia, 18 (72.00%) interviewees see the use 
of external consultants to assist them in implementing Six Sigma as very important. 
6 (24.00%) see it as important and only 1 (4.00%) sees it as neutral. In Egypt. 17 
(65.38%) see it as very important, while 7 (26.92%) see it as important and 2 
(7.69%) see it as neutral. In the UAE, 20 (86.94%) see the use of external consultants 
as very important, while the remaining 3 (13.04%) see it as important. Overall, the 
majority of the sample, 55 (74.32%) of interviewees, see the use of external 
consultants as very important, 16 (21.62%) see it as important and only 3 (4.05%) 
see it as neutral.
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7.3 Analysis of Key Issues of Six Sigma Im plem entation
The following sub-sections provide a detailed description and analysis o f each 
research question as outlined in Section 1.4, together with illustrative quotations 
from interviewees’ responses. There are four key issues related to Six Sigma 
implementation in the Middle East organisations in the present research: reasons for/ 
benefits o f Six Sigma implementation, challenges o f Six Sigma implementation, 
CSFs o f Six Sigma implementation and, finally, the level o f  organisations’ 
satisfaction with the implementation o f Six Sigma. The qualitative analysis for each 
question will include tabular data presentation and interviewees’ quotations. 
Although all the interviewees in the three countries (Appendix F) answered all those 
questions, most replied with points but without any explanation. However, the 
researcher will present quotations o f explanations provided by some interviewees 
from different sectors, sizes o f  organisation, occupations and countries to show the 
range o f  views. The analysis follows the interview sequence o f questions with their 
sections in brackets.
7.3.1 Reasons for/Benefits o f  Six Sigma Implementation (Interview, Section 5)
The aim o f the question o f this section was to discover the views o f  interviewees on 
the main reasons for/ benefits o f  implementation o f  Six Sigma programme in the 
Middle East organisations, based on their own experience.
7.3.1.1 Tabular data presentation
Table 7.23 summarises the most significant reasons/benefits, denoted by R/B, given 
by interviewees and their percentage and ranking in the Middle East. Figure 7.23 
presents the results graphically in the form o f bar charts.
The table and figure show the overall results o f the analysis o f  the interview data in 
which the percentages for all 15 reasons for/ benefits o f Six Sigma implementation 
were quite high. In addition, the most significant reason for/ benefit o f  the Six Sigma 
implementation in the Middle East was ‘improving customer satisfaction 
(understanding customer needs and expectations)’ followed by ‘improving business,
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financial performance and organisation efficiency’. The third reason/benefit was 
‘improving process performance continuously from reactive to proactive’. ‘Building 
organisation reputation and creating new customer opportunities’ was the fourth and 
the fifth reason/benefit in ranking was ‘improving and increasing earnings, 
profitability and market share’.
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Table 7.23: Percentages and ranking o f reasons for/ benefits o f Six Sigma implementation in Middle East organisations
No. Reasons for/ benefits of Six Sigma implementation
Saudi Arabia Egypt UAE Overall
No. of 
interviewees %
No. of 
interviewees %
No. of 
interviewees %
No. of 
interviewees % Ranking
R/Bl Improving customer satisfaction (understanding customer needs and expectations) 24 96.00 23 88.46 23 100.00 70 94.59 1
R/B2 Improving business, financial performance and organisation efficiency 22 88.00 24 92.31 22 95.65 68 91.89 2
R/B3 Reducing defect /error rate, waste chain reduction and process cycle times 19 76.00 18 69.23 21 91.30 58 78.38 9
R/B4 Planning strategically and positively (measuring pre-defmed goals and defining full layout of processes) 20 80.00 18 69.23 16 69.56 54 72.97 11
R/B5 Gaining competitive advantage 16 64.00 14 53.84 17 73.91 47 63.51 14
R/B6 Empowering, encouraging and improving decision making role (improved communications, education, knowledge, creativeness and cross-functional teamwork) 17 68.00 15 57.69 16 69.56 48 64.86 13
R/B7 Changing and improving organisation culture 19 76.00 20 76.92 22 95.65 61 82.43 7*
R/B8 Achieving faster and on-time delivery 20 80.00 17 65.38 14 60.87 51 68.92 12
R/B9 Decreasing employee workloads for undesirable work 20 80.00 18 69.23 17 73.91 55 74.32 10
R/B10 Improving employees effectiveness, efficiencies and satisfaction in their performance 20 80.00 19 73.01 22 95.65 61 82.43 1*
R/Bll Reducing capital spending (operational costs, overhead production costs) 23 92.00 21 80.77 18 78.26 62 83.78 6
R/B12 Using resources effectively 13 52.00 14 53.84 17 73.91 44 59.46 15
R/B13 Building organisation reputation and creating new customer opportunities 22 88.00 23 88.46 20 86.96 65 87.84 4
R/B14 Improving process performance continuously from reactive to proactive 22 88.00 21 80.77 23 100.00 66 89.19 3
R/B15 Improving and increasing earnings, profitability and market share 22 88.00 20 76.92 21 91.30 63 85.35 5
Total 25 26 23 74
* Another item(s) with same rank (tied rank)
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Figure 7.23: Overall percentages of reasons for/ benefits of Six Sigma 
implementation in Middle East organisations
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7.3.1.2 Interviewees * quotations
The following is a description o f the leading 15 reasons for/ benefits o f Six Sigma 
implementation in the Middle East organisations and quotations from interviewees, 
sorted by their ranking (descending) (Table 7.23), (see Appendix F).
1. R /B l - Improving customer satisfaction (understanding customer needs and
expectations) was the most significant reason for/ benefit o f implementing Six Sigma
in the Middle East organisations. Its score was impressively high (70 interviewees
out of 74,94.59%). One o f the interviewees explained:
“Many Middle East organisations have had recurring problems 
associated with products and services to customers which did not meet 
customer specifications and therefore caused the customer to be 
unhappy. By significantly lowering defect rates, the organisation will be 
able to produce products to customers consistently which strictly meet 
the customer specifications and therefore increase customer 
satisfaction.” (Mr. 2, Organisation S-B, Black Belt).
Another interviewee said:
“It is important to meet our customers ’ satisfaction, their expectations 
are on top o f  our goals.” (Mr. 1, Organisation U-D, Master Black Belt).
One more interviewee stated:
“Understanding customers is the key to give them a good product or 
service. Organisations have to expect customers ’ needs and exceed their 
expectations.” (Mr. 3, Organisation E-B, Green Belt).
2. The second most significant reason for/ benefit o f  implementing Six Sigma in the 
Middle East organisations was R/B2 - improving business, financial performance 
and organisation efficiency (68 interviewees out o f 74, 91.89%, again impressive). 
One interviewee stated that:
“For my organisation, improving business, organisation efficiency and 
financial performance are one o f  the main reasons and benefits o f  
implementing the Six Sigma p ro g ra m m e(M r .  1, Organisation E-C, 
Black Belt).
And another interviewee:
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“We gain an improvement and higher efficiency o f  process that lead to 
improve the performance and financial return." (Mr. 1, Organisation S- 
E, Senior Manager).
3. R/B14 - Improving process performance continuously from  reactive to 
proactive was in the third position (66 interviewees out o f 74, 89.19%). One 
interviewee stated that:
“Improving process performance continuously from reactive to proactive 
is one o f  the main goals fo r  organisations that looking to implement the 
continuous improvement that it consider one o f  benefits o f  Six Sigma 
implementation." (Mr. 1, Organisation S-J, Black Belt).
Another interviewee commented:
“I f  Six Sigma is implemented in the correct way, organisations will 
derive greater benefits and will be able to use Six Sigma to its maximum 
potential o f  improving process performance continuously from  reactive 
to proactive." (Mr. 2, Organisation U-A, Champion).
4. R/B13 - Building organisation reputation and creating new customer 
opportunities was in the fourth position (65 interviewees, 87.84%). One interviewee 
stated that:
“Good reputation will help the organisations develop strong 
relationships with customers, win funding and enhance influence." (Mr.
2, Organisation E-F, Master Black Belt).
An input from another interviewee was:
“With good reputation in our organisation, new customers can believe in 
our potential." (Mr. 2, Organisation U-K, Green Belt).
5. The fifth most significant reason for/ benefit o f implementing Six Sigma in the 
Middle East organisations was R/B15 - improving and increasing earnings, 
profitability and market share (63 interviewees, 85.35%). One interviewee stated 
that:
“Our organisations goals from implementing Six Sigma programme were 
profitability, improving earning and increasing market share." (Mr. 1, 
Organisation E-B, Quality Manager).
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Another interviewee said:
“Improving and increasing profitability, earnings and market share is 
one o f  the most significant reasons fo r / benefits o f  implementing Six 
Sigma in my organisation and most, i f  not all, other organisations that 
are implementing Six Sigma.” (Mr. 3, Organisation S-A, Black Belt).
6. R /B ll - Reducing capital spending (operational costs, overhead production
costs) was in the sixth position (62 interviewees, 83.78%). One interviewee stressed:
“/  emphasise the importance o f  Six Sigma to my organisation in light o f  
the current economic conditions. The organisation realised significant 
savings from Six Sigma initiative. Going forward, we will continue to 
focus on Six Sigma to drive operational excellence, improve our 
performance fo r  customers, enabling increased market penetration, 
reduced working capital, and improved competitive cost position.” (Mr.
1, Organisation S-B, CEO).
Another interviewee’s comment was:
“The main goal is to reduce capital spending which includes operational 
cost and overhead production costs.” (Mr. 3, Organisation S-A, Black 
Belt).
7. Concerning R/B7 - changing and improving organisation culture (placed equal
7th by 61 out o f 74 interviewees, 82.43%), one interviewee stated:
“With Six Sigma, the organisation’s culture shifts to one that includes a 
systematic approach to problem solving and a pro-active attitude among 
employees.” (Mr. 1, Organisation E-K, Quality Manager).
Another interviewee said:
“Successful Six Sigma programmes also contribute to the overall sense o f  
pleasure o f  the organisation’s employees” (Mr 2, Organisation, U-I, 
Master Black Belt).
A third interviewee remarked:
“By changing and improving organisation culture can improve success 
o f  Six Sigma implementation.” (Mr. 1, Organisation E-M, Black Belt).
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8. Also equal 7th (61 interviewees, 82.43%), regarding R/B10 - improving 
employees* effectiveness, efficiencies and satisfaction in their performance, one 
interviewee said:
“Improving employees’ effectiveness, efficiencies and satisfaction can 
influence our goal o f  organisation.” (Mr. 1, Organisation S-A, Quality 
Manager).
For another interviewee:
“In my opinion, I  think improving employees ’ satisfaction, effectiveness 
and efficiencies in their performance is the most significant reason fo r / 
benefits o f  implementing Six Sigma in my organisation.” (Mr. 1, 
Organisation E-E, Black Belt).
9. Regarding R/B3 -  reducing defect/error rate, waste chain reduction and 
process cycle times, in 9th place (58 interviewees out o f  74, 78.39%), one interviewee 
observed:
“By lowering defect rates, our organisation eliminated wastage o f  
materials and inefficient use o f  labour which is associated with defects.”
(Mr. 2, Organisation E-H, Green Belt).
And another interviewee commented:
“By implementing Six Sigma this can reduce defects, error rate and cycle 
time.” (Mr. 1, Organisation E-C, Black Belt).
10. Concerning R/B9 - decreasing employee work loads fo r  undesirable work,
(placed 10th by 55 out o f 74 interviewees, 74.32%), one interviewee stated that:
“Implanting Six Sigma can reduce workloads, therefore improving 
employee performance.” (Mr. I, Organisation S-L, Senior Manager).
Another interviewee’s view was:
“Decreasing employee work loads fo r  undesirable work is one o f  the 
significant reasons fo r / benefits o f  implementing Six Sigma in a Six 
Sigma organisation.” (Mr. 2, Organisation U-C, Black Belt).
2 3 4
Chapter 7 Qualitative Data Analysis
11. R/B4 - Planning strategically and positively (measuring pre-defined goals and 
defining fu ll layout ofprocesses) was in the 11th position (54 interviewees, 72.97%). 
One interviewee pointed out:
“Six Sigma can enhance planning strategy." (Mr. 1, Organisation S-O,
Black Belt).
Comments by another interviewee were:
“Organisations are increasingly realising that traditional forms o f  
management based on the same approach to every project cannot meet 
the needs o f  today’ economic, social, and business environment. 
Additionally, the processes can be streamlined based on technologies and 
efficiencies not previously available." (Mr. 2, Organisation E-K, Senior 
Manager).
12. R/B8 - Achieving faster and on-time delivery was cited by 51 interviewees,
(68.92%) at 12th position. One interviewee stated that:
“Achieving faster and on-time delivery is very important, because a 
common problem fo r  many organisations is a high rate o f  delayed 
deliveries to customers. The variations which can be eliminated in a Six 
Sigma project can include variations in delivery time. Therefore Six 
Sigma can be used to help ensure consistent on-time-delivery." (Mr. 2, 
Organisation S-L, Master Black Belt).
Another interviewee also recognised this:
“Six Sigma can eliminate variation in delivery time, so it can be used to 
ensure on-time delivery." (Mr. 1, Organisation U-G, General Manager).
13. R/B6 - Empowering, encouraging and improving the decision-making role 
(improved communications, education, knowledge, creativeness and cross­
functional teamwork), 48 interviewees (64.86%) placed it 13th. One interviewee 
stated that:
“By implementing Six Sigma this improve empowering and decision 
making role in different ways." (Mr. 2, Organisation E-H, Green Belt).
For another:
“Improving the decision-making role is one o f  implementing Six Sigma 
fo r  some organisations.” (Mr. 1, Organisation U-E, Black Belt).
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And a third one said:
“Improving communications, education, knowledge, creativeness and 
functional teamwork was the ultimate reason fo r  implementing Six Sigma 
initiative fo r  my organisation." (Mr. 1, Organisation S-R, Champion).
14. R/B5  - Concerning gaining competitive advantage was placed last (14th) by 47
out o f 74 interviewees (63.51%), one interviewee said:
“Understanding customers can help any organisation to see the changes 
that need to be made in order to maintain or gain competitive 
advantage.” (Mr. 3, Organisation E-N, Black Belt).
Another interviewee saw this benefit:
“Six Sigma helps in gaining competitive advantage." (Mr. 2, 
Organisation U-C, Black Belt).
15. R/B12 - Using resources effectively was placed last (15th) but not least, by 44
out o f 74 interviewees (59.46%). One interviewee said:
“Six Sigma helps in applying resources effectively." (Mr. 1, Organisation 
U-H, Black Belt).
Another interviewee emphasised the point:
“Effective use o f  organisation resources is critical to our profitability."
(Mr. 1, Organisation S-O, Black Belt).
A third interviewee’s comment was that:
“Six Sigma programme play a key role in allocating resources throughout 
a business so that the Six Sigma projects set in." (Mr. 4, Organisation S- 
A, Green Belt).
In this final quotation, another interviewee said:
“One o f  the ultimate reasons fo r  implementing Six Sigma initiative fo r  my 
organisation was using resources effectively (time, money and human)."
(Mr. 1, Organisation S-R, Champion).
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7.3.2 Challenges in Six Sigma Implementation (Interview, Section 6)
Next, the interviewees were asked about the main challenges in implementation of 
the Six Sigma programme in the Middle East organisations, based on their 
experience o f  implementation in their own organisations. According to their 
responses, there appear to be 13 main challenges encountered by organisations 
attempting to implement Six Sigma in the Middle East.
7.3.2.1 Tabular data presentation
Table 7.24 summarises the main significant challenges in Six Sigma implementation 
in Middle East organisations as perceived by interviewees and their percentage and 
ranking, which obstruct them in implementing Six Sigma projects. Figure 6.24 
presents the results graphically in the form o f bar charts.
The table and figure show the overall results o f the analysis o f the interview data in 
which the percentages for all 13 significant challenges in Six Sigma implementation 
were quite high. In addition, overall, the most significant challenge was Tack o f top 
management commitment and support’. The second was ‘organisational resistance 
(fear o f change)’. The third highest ranking challenge in Six Sigma implementation 
was Tack o f  communication’. The fourth most significant was Tack o f measurement 
o f customer satisfaction’, while equal fifth were Tack o f resources’ and ‘insufficient 
training’.
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Table 7.24: Percentages and ranking o f  challenges o f Six Sigma implementation in Middle East organisations
No. Challenges of Six Sigma implementation
Saudi Arabia Egypt UAE Overall
No. of 
interviewees %
No. of 
interviewees %
No. of 
interviewees %
No. of 
interviewees % Ranking
Cl Lack of top management commitment and support 25 100.00 25 96.15 23 100.00 73 98.65 1
C2 Lack of communication 24 96.00 25 96.15 22 95.65 70 94.59 3
C3 Organisational resistance (fear of change) 24 96.00 24 92.31 23 100.00 71 95.95 2
C4 Lack of teamworking 16 64.00 14 53.85 16 69.56 46 62.16 13
C5 Lack of resources 23 92.00 21 80.77 21 91.31 65 87.84 5*
C6 Cost of training and consulting and long time needed for training 17 68.00 19 73.08 13 56.52 49 6622 12
C7 Selecting suitable projects 20 80.00 23 88.46 19 82.61 62 83.78 7
C8 Lack of measurement of customer satisfaction 22 88.00 24 92.31 22 95.65 68 91.89 4
C9 Lack of reward system 22 88.00 18 69.23 21 91.31 61 82.43 8
CIO Lack of data availability, collection and analysis 21 84.00 23 88.46 15 65.22 59 79.73 9
Cll Insufficient training 23 92.00 21 80.77 21 91.31 65 87.84 5*
C12 Poor project management 21 84.00 15 57.69 16 69.56 52 70.27 11
C13 Lack of implementing statistical tools and techniques 20 80.00 17 65.38 19 82.61 56 75.67 10
Total 25 26 23 74
* Another item(s) with same rank (tied rank)
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7.3.2.2 Interviewees* quotations
The following is a description o f the 13 major challenges in Six Sigma 
implementation in the Middle East organisations and quotations from interviewees, 
sorted by their ranking (descending) (Table 7.24), (see Appendix F).
1. C l - Lack o f  top management commitment and support
The major challenge in Six Sigma implementation in Middle East organisations was
the lack o f top management commitment and support, chosen by 73 interviewees out
o f 74 (98.65%). One interviewee commented:
“ There was a distinct lack o f  evidence o f  management commitment to the 
Six Sigma implementation.” (Mr. 1, Organisation E-F, General 
Manager).
Another reported:
“ There has recently been a change in top management personnel, and I  
need to work with the new director to try and re-create the previous high 
levels o f  communication regarding quality. We have planned a number o f  
presentations, team talks, and management walk about." (Mr. 1, 
Organisation U-K, Master Black Belt) .
2. C3 - Organisational resistance (fear o f  change)
The second major challenge was organisational resistance (fear o f change), chosen 
by 71 interviewees (95.95%). Some o f the interviewees described the organisational 
resistance challenge in different ways as follows:
■ “Employees ’ resistance is a big challenge in our organisation, because 
most o f  our employees do not like changes in job  style. They may not 
contribute in such a project; the reason in my opinion is the lack o f  
rotation and lack o f  team work involvem ent(M r. 1, Organisation E-D, 
Champion).
■ “Most people don 7 like change because they don’t like being changed.
When change comes into view, fear and resistance to change follow  - 
often despite its obvious benefits.” (Mr. 2, Organisation U-C, Black 
Belt).
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■ “People fight against change because they fear to lose something they
value, or don't understand the change and its implications, or don’t think 
that the change makes sense, or find  it difficult to cope with either the 
level or pace o f  the change." (Mr. 1, Organisation S-K, Black Belt).
■ “It was slightly hard to change employee culture because most o f  them 
found i t ’s difficult to accept any changes; we faced some difficulties at 
the beginning." (Mr. 1, Organisation S-M, CEO).
■ “Some employees work in one place fo r  a long time and the job process 
becomes part o f  their daily routine, so they cannot easily accept the 
change." (Mr. 3, Organisation E-N, Black Belt).
■ “The concept o f  Six Sigma is very new in the Middle East and because o f  
the short and long-term focus in business, it is difficult fo r  organisations 
to get the changes to their culture." (M r.l, Organisation S-J, Black Belt).
■ “At the beginning, all people within out organisation, employees, 
managers, were aware o f  the organisational culture change." (Mr. 1, 
Organisation E-G, Green Belt).
• “I  think most o f  the resistance has come from employees. Perhaps they 
are not always sufficiently involved in the strategic planning and don’t 
always buy in to Six Sigma as a means o f  achieving business goals, yet 
they are the ones who really have to deliver Six Sigma throughout the 
organisation - they play a crucial role." (Mr. 1, Organisation E-A, CEO).
■ “The biggest challenge is winning over the hearts and minds o f  staff 
when bringing in organisational change." (Mr. 2, Organisation U-F, 
Quality Manager).
3. C2 -  Lack o f communication
Another challenge was the lack o f communication, cited by 70 interviewees 
(94.59%). One interviewee saw that:
“Lack o f  understanding o f  Six Sigma principles, techniques and tools 
leads to lack o f  effective communication o f  the Six Sigma message 
deployments. This, in turn, leads to lack o f  commitment to Six Sigma 
implementation." (Mr. 1, Organisation S-C, Champion).
Another interviewee observed:
“For some organisations, it is more difficult to establish good 
relationships between all levels and that can hinder their progress in Six 
Sigma." (Mr. 1, Organisation E-I, Quality Manager).
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A third interviewee said:
“/  think that lack o f  communication is one o f  the most significant 
challenges fo r  the successful implementation o f  Six Sigma in this 
organisation.” (Mr. 2, Organisation U-J, Black Belt).
4. C8 - Lack o f  measurement o f  customer satisfaction
The next major challenge is lack o f measurement o f customer satisfaction, which was
cited by 68 interviewees (98.65%) as one o f the major challenges to Six Sigma
implementation in Middle East organisations. One o f the interviewees pointed to the
challenge o f  lack o f  measurement o f customer satisfaction as follows:
“Lack o f  measurement o f  customer satisfaction is one o f  the major 
challenges. Without measurement o f  customer satisfaction, an 
organisation cannot possibly know which processes are working 
efficiently and effectively, what products and services are meeting 
customer expectation and needs, and whether or not customer 
requirements are being satisfied.” (Mr. 2, Organisation U-I, Master Black 
Belt).
Another interviewee stated:
“7/ is no secret that organisations want to hold on to their customers. 
After all, repeat customers are a key part o f  success in the business world. 
The general belief is that it costs organisations much more money to get 
new clients than it does to simply keep existing customers. This is why 
measuring customer satisfaction is so vitally important.” (Mr. 1, 
Organisation U-B, CEO).
5. CS - Lack o f  resources
According to the interviewees, another challenge frequently faced when 
implementing Six Sigma in the Middle East is the lack o f  resources. It was cited by 
65 interviewees (87.84%) as the fifth o f the major challenges. One interviewee 
stated:
“Implementing a new practice is always a challenge, especially when 
there is a need to train people first. It represents a short-term cost to 
business, and top management are not always able to see the longer-term 
benefits o f  this.” (Mr. 1, Organisation S-H, Master Black Belt).
Another interviewee commented:
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“Lack o f  resources can affect Six Sigma negatively." (Mr. 2, 
Organisation S-C, Green Belt).
6. C l l  - Insufficient training
Another challenge to Six Sigma implementation in the Middle East was insufficient 
training as cited by 65 interviewees (87.84%). Training for all levels o f an 
organisation is o f fundamental importance and must be provided continuously, as 
mentioned by some o f the Middle East quality experts interviewed as follows:
■ “Employees must be well trained to a certain level o f  confidences so they
can perform the new tasks and behave in the way expected o f  them in 
solving their daily problems. Efforts to force change without preparing 
the ground and giving the right support and training fo r  the individual 
will not get the organisation any further in its quality movement." (Mr. 1, 
Organisation U-E, Black Belt).
■ “Staying competitive is the key to sustainability. Training employees, 
keeping them motivated and up-to-date with industry trends and new 
technologies, is essential to achieving that goal.” (Mr. 1, Organisation E- 
C, Black Belt).
■ “Employees benefit too, learning new skills and becoming a valued asset 
in any organisation. Training brings direct benefits to the business and 
can be calculated as a return on investment. " (Mr. 1, Organisation E-J, 
General Manager).
■ “The organisation develops various training courses fo r  its departments,
but sometimes these courses are not appropriate to the trainee’s level 
and abilities, or sometimes the subject is not related to the job  
description that the trainee will be appointed for." (Mr. 1, Organisation 
U-J, Champion).
• “Ensuring that the employees have the right skills is crucial to the growth
and success o f  the business." (Mr. 2, Organisation S-G, Green Belt).
Another interviewee referred to research findings on training benefits:
“Researches show that training can increase productivity and quality o f  
work, increase profits, reduce sta ff turnover and absenteeism, improve 
customer satisfaction, and improve motivation." (Mr. 1, Organisation S- 
K, Black Belt).
243
Chapter 7 Qualitative Data Analysis
7. C l3 - Selecting suitable projects
The selecting o f  suitable projects was also cited by 62 interviewees (83.78%) as the 
7th o f  the challenges in Six Sigma implementation in the Middle East. One 
interviewee stated:
“The selection o f  the most suitable project is a key factor contributing to 
overall customer satisfaction and project success.” (Mr. 3, Organisation 
S-A, Black Belt).
Another interviewee said:
“The selection o f  the most suitable project is critical fo r  both customers 
and project participants, and is becoming an important and 
contemporary issue within the building in d u stry (M r. 2, Organisation 
U-I, Master Black Belt).
8. C9 - Lack o f  reward system
The next challenge is lack o f a reward system, cited by 61 interviewees (82.43%) as 
the 8th major challenge in Six Sigma implementation in Middle East organisations. 
Some interviewees showed that:
■ “The only way employees will fulfil your dream is to share in the dream. 
Reward systems are the mechanisms that make this happen.” (Mr. 3, 
Organisation E-N, Black Belt).
■ “With a good reward system, they could easily overcome this kind o f  
challenge." (Mr. 1, Organisation E-G, Green Belt).
■ “Our organisation rewards and recognises employees, and directly 
connects the reward with the behaviour and higher performance they’ve 
attained.” (Mr. 1, Organisation S-E, Senior Manager).
A fourth interviewee went straight to the point:
“Failing to reward the right behaviour, most likely gets the wrong 
results.” (Mr. 3, Organisation U-A, Black Belt).
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9. CIO- Lack o f data availability, collection and analysis
59 interviewees out the 74 (79.73%) cited the lack o f  data availability, collection and 
analysis as the 9th o f the challenges o f  Six Sigma implementation in the Middle East. 
One interviewee stated:
“Lack o f  data availability is considered one o f  main challenges that can 
result in inability fo r  analysis." (Mr. 1, Organisation U-C, Black Belt).
Another interviewee said:
“Difficulty in collection and available data can make analysis difficult in 
any organisation." (Mr. 2, Organisation S-L, Master Black Belt).
10. C13 - Lack o f  implementing statistical tools and techniques
Another challenge has been the lack o f implementing statistical tools and 
techniques. It was cited by 56 interviewees (75.67%) as the 10th o f the challenges in 
Six Sigma implementation in the Middle East. Some interviewees reflected that:
■ “We have training classes that provide us with all statistical data needed 
to create our Six Sigma projects." (Mr. 2, Organisation S-B, Black Belt).
■ “Successful implementation needs understanding not only in statistics but 
also in using them to gain better results. We have experts working in the 
area and they can help us in such a project, so it is not an obstacle to 
implementing the Six Sigma project in our division." (Mr. 2, 
Organisation E-N, Champion).
■ “Literature increasingly shows that implementing statistical tools and
techniques is essential to achieve Six Sigma projects. Successful Six 
Sigma implementation requires successful use o f  statistical tools and 
techniques." (Mr. 1, Organisation U-K, Green Belt).
A final contribution was:
■ “It is not ju st the Black Belts who combine project roles with the 
development o f  the culture change that takes place when Six Sigma is 
deployed. The entire organisation is impacted on by the culture change, 
and there are lessons to learn." (Mr. 3, Organisation U-A, Black Belt).
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11. C12 - Poor project management
Poor project management was also cited by 52 interviewees (70.27%) as the 11th
challenge o f  Six Sigma implementation in the Middle East. One interviewee stated:
“Poor project management can lead to failure in an organisation." (Mr.
1, Organisation E-E, Black Belt).
Another interviewee said:
“In my opinion, in this organisation, the poor project management was 
one o f  the most significant challenges fo r  the successful implementation 
o f Six Sigma." (Mr. 1, Organisation S-N, General Manager).
12. C 6- Cost o f  training and consulting and long time neededfor training
Another challenge (12th) to Six Sigma implementation was cost o f training and 
consulting and the long time needed for training cited by 49 interviewees (66.16%). 
One interviewee stated:
“Some major defect is cost o f  training and consultation with a long time 
scale which can be considered a big challenge." (Mr. 1, Organisation S- 
A, Quality Manager).
Another comment was:
“Organisation top management sometimes think the Six Sigma process is 
more complicated than it really is." (Mr. 2, Organisation E-A, Black 
Belt).
13. C4 - Lack o f  team working
The last major challenge to Six Sigma in Middle East organisations was the lack o f 
teamworking, 46 interviewees out o f 74 (62.16%) chose it as the last (13th) major 
challenge to Six Sigma implementation in Middle East organisations. Some 
interviewees stated:
■ “ There is a saying that many hands make light work. The essence o f  this 
statement is that more can be achieved as a collective than individually.
There are numerous benefits o f  teamwork." (Mr. 2, Organisation U-K, 
Quality Manager).
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■ “We all have different skills, knowledge and personal attributes. By 
utilising all o f  these different aspects in a team, more ideas can be 
generated. As more ideas are generated, more creative solutions are 
generated, leading to better results." (Mr. 1, Organisation S-G, Black 
Belt).
■ “Even the best certified/qualified individual cannot have all o f  the skills 
to do everything. Some people excel at coming up with the ideas. Others 
love the detail, while there are those that focus on the big picture. There 
are others who can be counted on when it comes to implementing and 
following through o f  a plan." (Mr. 2, Organisation E-F, Master Black 
belt).
A final interviewee commented:
■ “The key point is that when a team works together, it has a huge range o f  
skills available that it can utilise to deliver extraordinary results." (Mr. 
1, Organisation U-E, Black Belt).
Finally, one o f the related challenges highlighted by the interviewees is where Six 
Sigma is a new concept for the Middle East organisations as:
■ “In general, the concept o f  Six Sigma is a totally new concept in the 
Middle East." (Mr.l, Organisation S-J, Black Belt).
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7.3.3 Critical Success Factors fo r  Six Sigma Implementation (Interview, Section
7)
The aim o f the question o f this section was to obtain the view o f interviewees on the 
main CSFs o f implementation o f the Six Sigma programme in the Middle East 
organisations. They were asked to address the more significant CSFs based on their 
experience o f implementation in their organisations.
7.3.3.1 Tabular data presentation
Table 7.25 summarises the results for the more significant CSFs that led to 
implementing Six Sigma projects successfully in the Middle East given by 
interviewees with their percentages and ranking, while Figure 6.25 presents the 
results graphically in bar charts.
The overall results o f the analysis o f the interview data show percentages for all 19 
significant CSFs o f Six Sigma implementation were quite high. In addition, overall, 
the most significant CSF was ‘top management commitment and support’, second 
equal were ‘readiness for cultural change’ and ‘continuous training and education’, 
third was ‘integrating Six Sigma with customer satisfaction’. The fourth was 
‘integrating Six Sigma with corporate business strategy’. The equal fifth most 
significant CSFs were, ‘formation o f Six Sigma organisational structure’ and ‘project 
management skills’.
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able 7.25: Percentages and ranking o f CSFs o f Six Sigma implementation in Middle East organisations
No. CSFs of Six Sigma implementation
Saudi Arabia Egypt UAE O v e r a l l
No. of 
interviewees %
No. of 
interviewees %
No. of 
interviewees %
No. of 
interviewees Ranking
FI Top management commitment and support 25 100.00 24 92.31 23 100.00 72 97.30 1
F2 Readiness for cultural change 24 96.00 25 96.15 22 95.65 71 95.95 2*
F3 Continuous training and education 25 100.00 24 92.31 22 95.65 71 95.95 2*
F4 Teamwork 21 84.00 19 73.08 22 95.65 62 83.78 13
F5 Effective communication 23 92.00 24 92.31 19 82.61 66 89.19 9*
F6 Formation of Six Sigma organisational structure 21 84.00 24 92.31 23 100.00 68 91.89 6*
F7 Integrating Six Sigma with customer satisfaction 24 96.00 23 88.46 22 95.65 69 93.24 5
F8 Integrating Six Sigma with corporate business strategy 25 100.00 23 88.46 22 95.65 70 94.59 4
F9 Integrating Six Sigma with employees 23 92.00 20 76.92 22 95.65 65 87.84 11
FIO Integrating Six Sigma with suppliers 17 68.00 16 61.54 20 86.96 53 71.62 19
FU Integrating Six Sigma with financial goals 23 92.00 25 96.15 18 78.26 66 89.19 9*
F12 Integrating Six Sigma with existing initiatives 20 80.00 22 84.61 19 82.61 61 82.43 14*
F13 Integrating Six Sigma with rewards and recognition system 23 92.00 24 92.31 20 86.96 67 90.54 8
F14 Use of Six Sigma methodologies and tools 18 72.00 20 76.92 21 91.30 59 79.73 16
F15 Project management skills 22 88.00 23 88.46 23 100.00 68 91.89 6*
F16 Project prioritisation, selection, evaluation, tracking and reviews 18 72.00 17 65.38 19 82.61 54 72.97 18
F17 Integrating Six Sigma with information technology (IT) infrastructure 20 80.00 21 80.77 20 86.96 61 82.43 14*
F18 Competitive benchmarking for Six Sigma 19 76.00 20 76.92 17 73.91 56 75.67 17
F19 Use of external consultants 23 92.00 19 73.08 22 95.65 64 86.49 12
T o ta l 25 26 23 74
* Another item(s) with same rank (tied rank)
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Figure 7.25: Overall percentages of CSFs of Six Sigma implementation in Middle
East organisations
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7.3.3.2 Interviewees* quotations
The following is a description o f the 19 CSFs o f Six Sigma implementation in the 
Middle East organisations and quotations from interviewees, sorted with ranking 
(descending order) (Table 7.25), (see Appendix F).
1. F I  - Top management commitment and support
The most significant CSF in Six Sigma implementation in Middle East organisations 
was the top management commitment and support, 72 interviewees out o f 74 
(97.30%) choosing it as the most important for Six Sigma implementation in that 
context. Some o f  the interviewees described its importance as follows:
■ ‘T o  introduce Six Sigma to an organisation and make it successful, the 
senior top management would require to be fu lly knowledgeable, 
committed and supporting, to understand the reason fo r  choosing a 
certain approach and be quite keen to see the results through the 
performance criteria they use.'* (Mr. 1, Organisation U-B, CEO).
■ “For Six Sigma to be successful, the top management is committed in 
leading its employees. A top management must understand Six Sigma, 
believe in it and then demonstrate their belief and commitment through 
their daily practice o f  it." (Mr. 2, Organisation U-I, Master Black Belt).
• “All top management, middle managers and employees have agreed to
major changes in their organisations' journeys, as well as their 
organisation's share o f  the benefits, on the first commitment day. These 
changes have still to be communicated to and agreed with the middle 
managers and employees working in the areas where the changes take 
place." (Mr. 2, Organisation S-L, Master Black Belt).
■ “They cannot be expected to agree and commit to targets fo r  benefits 
without being involved in a more detailed design o f  the changes 
processes and in discussions on how fa r  they can ‘stretch’ in meeting 
new targets fo r  improvement." (Mr. 1, Organisation E-F, General 
Manager).
■ “Our top management participates in Six Sigma management and 
improvement process. Six Sigma issues always represent a very hot 
subject in top management meetings." (Mr. 2, Organisation U-J, Black 
Belt).
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■ “The move from  a traditional management philosophy to a Six Sigma 
culture demands much from an organisation, it is not easy, it needs a 
very strong commitment from the top management, so it is non-stop 
effort.” (Mr. 1, Organisation S-I, Green Belt).
■ “No success o f  Six Sigma would have been possible without top
management commitment and our top management were following the 
activity o f  the Six Sigma programme day by day until Six Sigma became 
a daily routine in the organisation. Our top management made a good 
effort to reach where we are now.” (Mr. 1, Organisation U-D, Master 
Black Belt).
■ “Because o f  the strong commitment o f  the management, we did not face 
many problems. Only introducing was not very easy, and determining the 
core processes fo r  every stages. Now we do not panic about these 
processes and they are taking them as a routine job and a good chance 
fo r improvement.” (Mr. 1, Organisation E-M, Black Belt).
■ “Top management at this organisation recognise the importance o f  
having a new concept such as Six Sigma. Support will be helpful, such as 
making Six Sigma structure critical to the organisation’s success, and 
providing funding and other resources or Six Sigma infrastructure are 
most important to the organisation.” (Mr. 1, Organisation U-J, 
Champion).
■ “Six Sigma in this organisation is almost recent, it needs more support by 
appointing some people with expertise to develop it, because the top 
management is open minded and accepts the suggestions.” (Mr. 1, 
Organisation U-A, General Manager).
■ “Top management should participate in all Six Sigma activities. They 
have to communicate to all levels. They have always had their own 
agenda which is always relevant to Six Sigma daily activities.” (Mr. 1, 
Organisation U-C, Black Belt).
■ “/  believe that the cause o f  Middle East organisations ’ good performance 
is the success o f  managements to realise that there is a different way to 
manage their organisation - a way that yields better quality, higher 
productivity, more jobs and ability to survive the competition.” (Mr. 2, 
Organisation E-F, Master Black Belt).
• “There is interest fo r  learning and development, especially between top
management who lead by good example.” (Mr. 2, Organisation E-J, 
Green Belt).
Another interviewee summed up the role o f top senior management as:
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■ “The Six Sigma programme cannot be implemented successfully without 
dedicated top senior management involvement, visible and vocal support, 
top management committed to Six Sigma help sustain interest over the 
long term, reinforce a continuous focus on process improvement and 
ensure quality goals are m et” (Mr. 3, Organisation S-A, Black Belt).
2. F2 - Readiness fo r  cultural change
Another significant CSF is the ability o f an organisation to create an effective culture 
o f change. 71 interviewees out o f 74 (95.95%) agreed that the change culture is 
essential to prepare an organisation to achieve successful Six Sigma implementation 
and an effective change culture will ensure a smooth implementation o f Six Sigma 
with minimum resistance. Determining cultural readiness, whether an organisation is 
ready or not to embark on a Six Sigma initiative, is important. The importance o f 
changing the culture o f  the organisation was indeed recognised as one o f the most 
important CSFs in the Middle East organisations. The interviewees believed that Six 
Sigma cannot be successfully implemented without culture change. So, some 
interviewees commented as follows:
■ “The timing and readiness o f  the organisation to implement Six Sigma 
are very significant fo r  successful and effective Six Sigma 
implementation in any organisation.” (Mr. 1, Organisation S-O, Black 
Belt).
■ “Changing the culture o f  the organisation was one o f  the most important 
CSFs in our organisation.” (Mr. 4, Organisation S-A, Green Belt).
■ “Changing the culture, in some organisations, some employees respond 
to these changes readily. In others, the need fo r  change meets ongoing 
resistance, sometimes to the point o f  failure.” (Mr. 1, Organisation S-E, 
Senior Manager).
■ “Creating Six Sigma quality culture was the main potential challenge 
during the early stages o f  implementation. But with the management 
consistency and support we created a healthy environment fo r  whole 
organisation involvement.” (Mr. 1, Organisation U-D, Master Black 
Belt).
■ “/  do not think that Six Sigma can be successfully implemented without 
culture change.” (Mr. 2, Organisation E-H, Green Belt).
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■ “Establishing a Six Sigma culture helps organisations earn customer
satisfaction and loyalty." (Mr. 2, Organisation E-D, Black Belt).
■ “The Six Sigma team are agents o f  change who should spread the Six 
Sigma philosophy throughout the organisation." (Mr. 1, Organisation E- 
D, Champion).
■ “The most important factors fo r  the success o f  Six Sigma are the top
management commitment and the culture change. Moreover, it must be 
highlighted that creation o f  a Six Sigma culture is neither fast nor easy." 
(Mr. 1, Organisation S-K, Black Belt).
■ “ Whether change comes easily or proves difficult to achieve depends in
part on the atmosphere - the organisational culture leadership creates." 
(Mr. 3, Organisation E-N, Black Belt).
■ “Creation o f  a Six Sigma culture takes a long time; some organisations
may take years to achieve a Six Sigma cultural transformation, but this 
time depends on the degree o f  current inefficiency and ineffectiveness in 
the organisation and the degree o f  commitment o f  management and 
employees alike." (Mr. 1, Organisation S-C, Champion).
■ “Our organisation which wishes to form the Six Sigma structure and 
culture o f  its employees has to improve a culture that encourages 
teamwork and effective communication." (Mr. 2, Organisation U-C, 
Black Belt).
■ “In the Middle East culture, it is difficult to achieve fu ll success in 
communication, because there are many tribal origins with different 
mentalities." (Mr. 1, Organisation E-G, Green Belt).
■ “We faced the culture change; it is a very important factor fo r  Six Sigma 
to succeed and it is also very difficult." (Mr. 1, Organisation E-N, 
General Manager).
■ “It has been clear to me that Six Sigma culture change provided a very 
good foundation for successful implementation o f  Six Sigma in my 
organisation." (Mr. 2, Organisation E-D, Black Belt).
■ “We spend a long time building up good Six Sigma culture based on the 
effective communication and involvement with our employees." (Mr. I, 
Organisation S-A, Quality Manager).
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Most o f the interviewees identified that the best way to tackle resistance to change is 
through increased and sustained communication, motivation and education, as one 
interviewee stated:
■ “The Six Sigma change culture should cover many aspects, like
communication, user involvement and formal training and education o f  
all users at all levels." (Mr. 1, Organisation U-G, General Manager).
3. F3 - Continuous training and education
Continuous training and education is one o f the significant CSFs for Six Sigma 
implementation in the Middle East, as cited by 71 interviewees (95.95%) as the third 
place. Top management support for the training o f  all participants in Six Sigma was 
the most critical preliminary factor for consideration. As some o f  the Middle East 
interviewees stated:
■ “According to our organisation policy all employees and managers 
should enable and provide training." (Mr. 2, Organisation U-F, Quality 
Manager).
■ “The organisation placed a high top on training and educating the Six 
Sigma team in principles o f  leadership, including modem management 
concepts such as empowering and involving employees rather than 
controlling, strategic planning from the perspective o f  the customer and 
dynamics o f  organisation change." (Mr. 1, Organisation E-A, CEO).
■ “A good number o f  our employees were trained in the basics o f  the Six 
Sigma quality management programme, especially when we started 
introducing the programme in 2002, and now every employee receives 
specialised training to fulfil his task." (Mr. 1, Organisation S-E, Senior 
Manager).
■ “/  enjoy working fo r  this organisation. It has a wealth o f  training and 
experience which provide excellent resources and learning opportunities 
forms." (Mr. 2, Organisation E-H, Green Belt).
■ “The employees received a good training and they are skilled enough to 
do their jobs up to good standards and they are much disciplined. The 
problem is that they are not motivated, and we cannot do anything about 
it because o f  the strict old policies, which are imposed in all 
organisations by the government, and everybody knows about it, it is just 
a chronic disease." (Mr. 2, Organisation U-K, Quality Manager).
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■ “We have a clear system fo r  identifying training needs and the training 
objectives usually are well defined, we measure the performance o f  the 
trainees after the training event." (Mr. 1, Organisation E-F, General 
Manager).
■ “Having a good system o f  training is very important, and it should be
made available to everyone in the organisation, regardless o f  level o f  
seniority - this can be a challenge for some Middle East organisations. I  
think having trainers who understand the culture is very important, too." 
(Mr. 1, Organisation S-C, Champion).
■ “The right employee training, development and education at the right
time provides big payoffs fo r  the employer in increased productivity, 
knowledge, loyalty and contribution. Learn the approaches that will 
guarantee a return on your investment in training." (Mr. 2, Organisation 
E-F, Master Black Belt).
Finally, the interviewees emphasised the great importance o f providing proper 
training for all members o f the organisation, but also making the training sensitive to 
local cultures, as one interviewee said:
■ “Our organisation conducted sessions on Six Sigma quality initiative to
inform and educate all level and to achieve a common understanding o f  
the Six Sigma principle." (Mr. 1, Organisation U-A, General Manager).
4. F8 - Integrating Six Sigma with corporate business strategy
The analysis o f the study has shown that integrating Six Sigma with the corporate 
business strategy is the fourth CSFs for Six Sigma implementation in the Middle 
East, as cited by 70 interviewees (94.59%). This would be aligned with the definition 
o f Six Sigma as a breakthrough improvement for business strategy (Harry and 
Schroeder, 2000). Therefore, success in implementing a Six Sigma project within an 
organisation relies on a successful business strategy. In essence, the Six Sigma must 
be closely aligned, integrated and linked to the overall business strategy and must 
produce a tangible result for the organisation as a whole.
One interviewee stated that:
“Six Sigma is part o f  our business culture, therefore we are trying to 
integrate it with corporate business strategy." (Mr. 1, Organisation S-B, 
CEO).
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Another interviewee said:
“Integrating Six Sigma with the corporate business strategy is a most 
critical factor fo r  the successful implementation o f  Six Sigma." (Mr. 2, 
Organisation U-J, Black Belt).
5. F7 - Integrating S ix Sigma with customer satisfaction
Interviewees have identified integrating Six Sigma with customer satisfaction as the 
fifth most important driver behind the successful implementation o f Six Sigma as 
cited by 69 interviewees (93.24%). Middle East organisations are making efforts to 
change their status and their customers have started to see improvement o f product 
quality and services and often their expectations were reached. Satisfying customers 
can provide their loyalty to the organisation. Because o f  the high competition in the 
market, Middle East organisations have to pay much attention to their external and 
internal customers and this is reflected in the overall planning and execution o f 
quality efforts. The organisations have demonstrated their commitment to the highest 
levels o f customer satisfaction and this is clear in the following quotations from some 
o f the interviewees:
■ “As we continue on our quality journey, we look forward to exceeding 
our customers' expectations by delivering the highest quality solutions at 
the lowest possible cost with Six Sigma programme." (Mr. 1, 
Organisation E-B, Quality Manager).
■ “Middle East organisations have changed a lot, customer satisfaction 
represents a priority in our agenda; it is always mentioned in our 
management meetings." (Mr. 1, Organisation U-I, Champion).
■ “In our organisation, customer information is available through normal 
routines. Customer satisfaction is seen as the organisation’s highest 
priority. The organisation believes it will only be successful i f  customers 
are satisfied. Our organisation is sensitive to customer requirements and 
responds rapidly to them." (Mr. 1, Organisation S-H, Master Black Belt).
■ “The Customer Survey feedback is discussed in the management review 
meeting and areas are identified for improvement Based on this is a 
further action plan and the responsibilities are fixed." (Mr. 2, 
Organisation U-K, Quality Manager).
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■ “We have established simple and effective complaints procedures so that 
problems can be resolved quickly and efficiently and to the customer’s 
satisfaction. After every remedy and action, the customer is contacted to 
seek a positive feed  back which should be documented.'” (Mr. 1, 
Organisation S-L, Senior Manager).
■ “Satisfying a customer or knowing his requirement was an important
issue in our organisation since now we have faced strong competition in 
quality and prices from abroad.” (Mr. 1, Organisation U-J, Champion).
■ “The primary reasons fo r  assessing customer satisfaction are to 
maximise customer retention and to gain and build customer loyalty. Our 
management believes customer satisfaction surveys should be conducted 
a minimum o f  twice a year and a maximum offour times a year.” (Mr. 1, 
Organisation S-M, CEO).
■ “We need to influence our customers by giving them the right tools to 
help spread the good things.” (Mr. 3, Organisation E-D, Green Belt).
In a final input on customer satisfaction, another interviewee said:
■ “Linking Six Sigma with customer satisfaction is a perfect success step,
providing the tools needed to meet real demand with high-quality 
products and services.” (Mr. 1, Organisation S-P, Black Belt).
6. F6 - Formation o f  Six Sigma organisational structure
Formation o f Six Sigma organisational structure was in the 6th place as cited by 68
interviewees (91.89%). One interviewee stated that:
“By formation o f  the Six Sigma organisational structure, this can 
influence our success.” (Mr. 2, Organisation S-A, Champion).
Another remark on this:
“Formation o f  Six Sigma organisational structure was one o f  the 
significant CSFs o f  Six Sigma implementation in our organisation as in 
most o f  the Six Sigma organisations.” (Mr. I, Organisation E-H, Black 
Belt).
7. FIS - Project management skills
Project management skills was equal to the formation o f  Six Sigma organisational 
structure in the 6th place with 68 interviewees (91.89%). All interviewees believe that
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their organisations attempt to develop employees to give them opportunities to 
improve their skills by providing training courses and on the right subjects for their 
job description. Gathering skills is based on personal capabilities; some employees 
are familiar with being team members and that will make the learning stage fast and 
easy to achieve. Some o f the interviewees said:
■ “We have some employees with enough skills to be a team member and 
work effectively in any future project. The possibility to develop those 
employees’ skills is definitely easy to obtain.” (Mr. 2, Organisation S-A, 
Champion).
■ “Good managers must know their employees and which o f  them are 
capable to be effective members in a team project. We have some 
employees who have specific skills that can help us to f i t  them into such a 
project.” (Mr. 1, Organisation E-C, Black Belt).
■ “People sometimes think the Six Sigma process is more complicated than 
it really is.” (Mr. 2, Organisation S-L, Master Black Belt).
■ “The skills o f  Six Sigma can be taught easily, because the organisation 
has a training department that can design such a programme.” (Mr. 1, 
Organisation U-E, Black Belt).
■ “Gathering skills is based on personal capabilities; some employees are 
familiar with being team members and that will make the learning stage 
fa st and easy to achieve.” (Mr. 2, Organisation E-M, Black Belt).
Finally, some problems created by age or aptitude were mentioned by one 
interviewee:
■ “Some employees are too old to learn new knowledge or skills; fo r  
example, they had difficulties when we launched the automated system.
The problem is that the percentage o f educated people is not high, so it is 
difficult fo r  them to become team members in the Six Sigma project.”
(Mr. 1, Organisation E-B, Quality Manager).
8. F13 - Integrating Six Sigma with rewards and recognition system
Interviewees have identified integrating Six Sigma with rewards and recognition 
system as the 8th most important factor behind the successful implementation o f Six 
Sigma, as cited by 67 interviewees (90.54%). One o f them said:
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“We are working in an organisation that does grant benefits to such a 
project." (Mr. 2, Organisation U-C, Black Belt).
Another reported:
“Our organisation is starting to have a very constructive discussion 
about rewards and recognition fo r  Black Belts." (Mr. 1, Organisation S- 
H, Master Black Belt).
And another interviewee said:
“To give rewards to our employees, we need to get promotion to a high 
level o f  management. Thus, it is difficult to encourage employees to join  
in on projects, but we can give them overtime hours fo r  extra pay." (Mr. 
1, Organisation S-B, COE).
The fact is that most o f us need a balance o f internal satisfaction and external 
recognition if  we are going to stay in a particular job for very long.
9. F5 - Effective communication
Effective communication was cited by 66 interviewees (89.19%) as the 9th most 
important factors in implementing a Six Sigma project. They agreed that there was 
no open door communication between the lower employee levels and top 
management at the division; projects are usually announced between the top 
management levels while ignoring the others and many were initiated without telling 
employees about objectives or benefits.
Communication is necessary to obtain better performance; unfortunately, personal relations are a strong issue in this kind o f communication, which can give poor results. According to some interviewees:
■ “Communication is necessary to obtain better performance; 
unfortunately, personal relations are a strong issue in this kind o f  
communication, which give poor results. And projects are usually 
announced between the top management levels, ignoring the others."
(Mr. 1, Organisation U-H, Black Belt).
“Good communication is important in business to individuals and their 
organisations because communication is everything." (Mr. 2, 
Organisation E-D, Black Belt).
2 6 0
Chapter 7 Qualitative Data Analysis
■ “In our organisation, we use various means o f  communication, such as 
regular meetings, Intranets, newsletters, posters, videos and open days 
fo r communication purposes, where all our employees can meet and talk 
with top management." (Mr. 1, Organisation E-F, General Manager).
■ “Our organisation policy allows employees to communicate with all 
organisation levels easily; but we have a lack o f  project announcement." 
(Mr. 1, Organisation S-H, Master Black Belt).
■ “We believe that communication is the sharing o f  ideas. Effective 
communication brings about positive change." (Mr. 1, Organisation S-A, 
Quality Manager).
■ “We apply internal and external communication strategies to retain our 
relationships with our employees and customers." (Mr. 2, Organisation 
E-K, Senior Manager).
■ “The importance o f  effective communications in all areas o f  business 
means that we tend to have good relationships between employees, fo r  
example." (Mr. 2, Organisation U-C, Black Belt).
10. F l l  - Integrating Six Sigma with financial goals
Interviewees have identified Integrating Six Sigma with financial goals as equal 9th 
to effective communication as the 9th most important factor behind the successful 
implementation o f Six Sigma, as cited by 66 interviewees (89.19%). One interviewee 
stated that:
“Financial goals can make a lot o f  difference in an organisation." (Mr.
2, Organisation U-J, Black Belt).
Another said:
“We achieve financial targets through Six Sigma projects, the 
organisation learns that improving our processes directly translates to 
positive financial return." (Mr. 1, Organisation S-E, Senior Manager). 1
11. F 9 - Integrating Six Sigma with employees
Integrating Six Sigma with employees was in the 11th place, as cited by 64 
interviewees (87.84%). According to the Six Sigma literature, requirements and 
guidelines, employee involvement and participation at all levels are critical factors
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that influence the effectiveness o f an organisation’s Six Sigma efforts. Some o f the 
Middle East organisations have an excellent system for their employees, the subjects 
fit well with the employees’ job and they continue to improve employees’ skills and 
their productivity. In contrast, some o f them do not pay any attention to their 
employees, the subjects o f their training do not fit with the employees’ job and they 
do not have the right training strategy. For that reason, no employee has a clear 
policy on how to do his or her job, everyone is doing the same job in different ways 
and employees are always complaining.
The positive actions and attitude towards Six Sigma has resulted in increasing 
employee commitment to Six Sigma quality management, as was declared by some 
interviewees, as follows:
■ “Every employee in the organisation should know how he Jits in the big
picture and that is the first step to create Six Sigma quality culture in the 
organisation. It depends on policy deployments, awareness, 
participation, communication, recognition and rewards, which all create 
the quality culture, and build up feelings o f  belonging, to sustain it.” (Mr.
1, Organisation E-F, General Manager).
• “When top management take care to create a quality culture, the
employees will take care o f  the organisation. And this is what has been 
reached by strong support o f  our top management and I  hope to sustain 
it.” (Mr. 1, Organisation S-P, Black Belt).
■ “Employee attitude has a positive effect on the quality culture after Six 
Sigma implementation.” (Mr. 1, Organisation S-S, Master Black Belt).
■ “The employees can make important contributions to the success o f  
implementation efforts when they have the necessary power and skills 
and i f  they have been well trained in the use o f  tools and they are 
motivated and empowered.” (Mr. 1, Organisation U-F, CEO)
12. F I 9 -  Use o f  external consultants
Use o f  external consultants was in the 12th place, as cited by 64 interviewees
(86.49%). One interviewee stated that:
“During our implementation o f  Six Sigma, we needed to use some 
external consultants. They were very useful in the introducing, training
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and the implementation o f  the Six Sigma projects." Mr. 1, Organisation 
S-C, Champion).
Another interviewee said:
“From my experience, I  think the use o f  the external consultants plays a 
significant role in the implementation o f  Six Sigma fo r  any organisation 
implementing Six Sigma projects, especially in the early stages." (Mr. 2, 
Organisation S-L, Master Black Belt).
13. F4 - Teamwork
Out o f 74 interviewees, 62 (83.78%) agreed that teamworking is an important factor
for successful implementation o f Six Sigma in the Middle East. They agreed that it is
important to identify teamworking skills among employees and develop their ability
to improve them. One interviewee stated:
“Good teamwork is important. Many organisations recruit people with 
an aptitude fo r  and leaning towards teamwork, our organisation is one 
o f them." (Mr. 1, Organisation E-B, Quality Manager).
Another said:
“Good teamwork behaviour is recognised and rewarded. Teamwork is 
built into the organisation culture." (Mr. 2, Organisation S-K, Green 
Belt).
14. FI2 - Integrating Six Sigma with existing initiatives
Integrating Six Sigma with existing initiatives was in the 8th place, as cited by 68
interviewees (91.89%). Six Sigma is an advanced quality initiative and should be
preceded by other quality initiatives such as ISO-9000. This will help in developing a
quality-oriented culture in the organisation and prepare the employees to adopt more
complex initiatives like Six Sigma. One interviewee stated:
“Integrating Six Sigma with existing initiatives can improve our quality 
o f services." (Mr. 1, Organisation S-P, Black Belt).
And another said:
“Integrating Six Sigma with existing quality and improvement 
programmes helped us to introduce, evolve and improve our Six Sigma 
projects successfully and effectively" (Mr. 2, Organisation U-I, Master 
Black Belt).
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15. FI 7 - Integrating Six Sigma with information technology (IT) infrastructure
61 (82.43%) interviewees agreed that integrating Six Sigma with information
technology (IT) infrastructure is an important factor for successful implementation o f
Six Sigma in the Middle East. One interviewee stated:
‘■'Our organisation is integrating Six Sigma with information technology 
(IT) infrastructure and it believes and considers it as one o f  the CSFs o f  
the successful implementation o f  Six Sigma." (Mr. 3, Organisation U-A,
Black Belt).
Another interviewee said:
“Integrating Six Sigma with the IT  is an important factor fo r  successful 
implementation o f  a Six Sigma project fo r  any organisation." (Mr. 1, 
Organisation E-K, Quality Manager).
16. F14 -  Use o f proper Six Sigma methodologies and tools
The use o f  proper Six Sigma methodologies and tools was in the 16th place o f the 
critical elements in Six Sigma implementation, as cited by 59 interviewees (79.73%). 
Successful implementation o f Six Sigma needs understanding, not only o f  statistics 
but also o f using them to gain better results. The finding shows that the majority o f 
respondents depend on statistical data to improve their performance. One interviewee 
stated that:
“Every business and industry relies on strategic methodology and tools 
to help fu lfil a business’s goals and objectives." (Mr. 1, Organisation S- 
A, Quality Manager).
Another interviewee said:
“Using proper Six Sigma methodologies and tools can guide an 
organisation toward its goals." (Mr. 2, Organisation E-H., Green Belt).
Six Sigma technologies and software tools enable organisations to design dynamic 
operational processes and make effective use o f their human resources. However, 
there are important issues that need to be considered for the effective use o f these 
tools, such as simplicity o f technology, ease o f  use and friendly interface, suitability 
to employees’ needs, reliability and security.
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17. FI 8 -  Competitive benchmarking fo r Six Sigma
56 interviewees out o f the 74 (75.67%) cited competitive benchmarking for Six
Sigma. Benchmarking is considered an activity that can be performed at all levels in
an organisation. This is the advice o f  a Six Sigma expert during the interview,
“We should learn from others, and move faster; faster and faster. We are 
fa r  behind." (Mr. 2, Organisation U-l, Master Black Belt).
One interviewee stated that:
“My organisation had benefited from benchmarking the Six Sigma 
implementation from some competitive organisations that implemented 
successfully." (Mr. 2, Organisation S-G, Green Belt).
Another said:
“I  believe that the competitive benchmarking fo r  Six Sigma plays a 
critical role in the successful implementation o f  Six Sigma projects in my 
organisation." (Mr. 1, Organisation S-O, Black Belt).
18. F I6 - Project prioritisation, selection, evaluation, tracking and reviews
The project prioritisation, selection, evaluation, tracking and reviews was in the 18th 
place o f  the critical elements in Six Sigma implementation, as cited by 54 
interviewees (72.97%). Since a Six Sigma initiative is a project-based programme, 
the project selection is a significant factor in Six Sigma success. One interviewee 
stated that:
“We introduced several standards that linked to Six Sigma to enable 
more effective project selection, tracing and management." (Mr. 1, 
Organisation U-F, COE).
Another interviewee said:
“Project prioritisation, selection, evaluation, tracking and reviews can 
deliver great value and low risk with available." (Mr. 1, Organisation S- 
G, Black Belt).
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19. F10- Integrating Six Sigma with suppliers
As a result o f the analysis, integrating Six Sigma with suppliers was in 19th place 
(last, but not least), as cited by 53 interviewees (71.62%). They agree on the 
importance o f integrating Six Sigma with the suppliers. Middle East organisations 
appeared to apply partnership with their suppliers or try to open communications 
channels in order to integrate the Six Sigma with the suppliers, as pointed out by 
some interviewees as follows:
■ “Supplier performance can affect process such as quality." (Mr. 1, 
Organisation E-A, Black Belt).
■ “Most problems can originate with suppliers, therefore Six Sigma 
integration with suppliers should be initiated." (Mr. 1, Organisation U- 
D, Master Black Belt).
■ “Suppliers are crucial to please their organisations who are looking to 
ensure they are getting the best value from their suppliers." (Mr. 1, 
Organisation S-O, Black Belt).
■ “We see our suppliers as partners, we work very close with them to 
improve quality and the exchange o f  information through joint problem 
solving, we trust each other and we built up confidence in a long-term 
relationship." (Mr. 1, Organisation E-F, General Manager).
■ “We verify the capability o f  each supplier by conducting a 
comprehensive review o f  that supplier’s business practices and 
inspection capabilities, and quality." (Mr. 1, Organisation S-E, Senior 
Manager).
■ “Our suppliers know they have to comply exactly with agreed 
specifications and this releases us from in-bound inspection and the 
resultant delays in production." (Mr. 1, Organisation S-R, Champion).
The final response was:
“Our organisation is so confident in the supplier’s quality fo r  one critical 
component that comprises 70 per cent o f  the total cost o f  supplier 
material, inventory has been reduced by 68 per cent, reduced the number 
o f  suppliers by 50 per cent, reduced the number o f  defects from suppliers 
by 90 per cent, and re-examined and eliminated unnecessary 
specifications." (Mr. 1, Organisation E-F, General Manager).
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7.3.4 Satisfaction with Six Sigma Implementation (Interview, Section 8)
The last main interview question was aimed to elicit the view of interviewees on the
level of satisfaction w'ith the results achieved from their implementation of Six
Sigma projects in their organisations.
7.3.4.1 Tabular data presentation
Table 7.26 presents the analysis of responses, while Figure 7.26 gives a graphical 
presentation in the form of bar charts.
Table 7.26: Interviewees’ organisation satisfaction with results achieved through Six 
_____ Sigma programme implementation_____ ______ ____________________
S a t i s f a c t i o n  l e v e l
S a u d i  A r a b i a E g y p t U A E O v e r a l l
N o. o f  
in te rv iew ees
%
N o. o f  
in te rv iew ees
%
N o. o f  
in te rv ie w e es
%
N o. o f  
in te rv ie w e e s %
H i g h l y  s a t i s f i e d 2 0 80 .00 19 73 .08 22 95 .6 5 61 82 .43
S a t i s f i e d 3 12.00 4 15.38 I 4 .35 8 10.81
N e u t r a l 2 8 .00 3 11.54 . . . . . . 5 6 .66
T o t a l 25 26 23 74
100%
H ig h ly  s a tis f ie d  S a tis fie d  N e u tra l
u  Saudi A rabia « E g y p t u  UAE u O verall
Figure 7.26: Interviewees’ organisation satisfaction with results achieved through Six
Sigma programme implementation
The analysis shows that, overall, most interviewees’ organisations, 82.43% (61),
were highly satisfied with their implementation of Six Sigma projects, 10.81% (8)
were satisfied and 6.66% (5) were neutral. This implies that, in most cases, the
organisations were achieving positive results from Six Sigma implementation.
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7.3.4.2 Interviewees’ quotations
The following is a view o f interviewees on the level o f satisfaction with the results 
achieved from their implementation o f Six Sigma projects in their organisations (see 
Appendix F). Some interviewees said:
■ “Satisfaction in my organisation is very high, I  think that it is achieving 
positive results from Six Sigma implementation(M r. 1, Organisation S- 
H, Master Black Belt).
■ “For my organisation, I  am sure it is very satisfied with the results 
achieved from the implementation o f  Six Sigma projects.'" (Mr. 3, 
Organisation E-N, Black Belt).
■ “/  think some organisations did great improvement on their processes '
performance and identifying how they could be improved. This was 
something that was very important to them." (Mr. 2, Organisation S-K, 
Green Belt).
He continued:
“Six Sigma is also something that is taught, as we think it is a good 
management method fo r  promoting quality management. Actually, Six 
Sigma is very popular now as a management method across the Middle 
East and most o f  them are very satisfied with its results achieved, I  
think ” (Mr. 2, Organisation S-K, Green Belt).
And from another interviewee:
“Once organisations have reviewed their progress to date and identified 
their strategies fo r  growth, organisations' existing business plan may 
look dated and may no longer reflect the business's position and future 
d irection(M r. 1, Organisation U-K, Master Black Belt).
Finally, one o f the interviewees stated:
“In general, the concept o f  Six Sigma is a totally new concept in the 
Middle East but its implementation is satisfied.” (Mr.I, Organisation S-J, 
Black Belt).
7.3.5 Comments o f  interviewees (Interview, Section 9)
At the end, the interviewees were asked to make any comments they would like to 
share regarding the Six Sigma programme based on their experience o f its
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implementation in their organisations. The important comments will be considered 
and discussed in the discussion o f findings (Chapter 8) and in the conclusions and 
recommendations (Chapter 9).
7.4 Chapter Summary
This chapter has focused on the description and analysis o f the qualitative data 
collected in this study by conducting 74 interviews in 37 organisations in the three 
Middle East countries in order to get a better understanding o f the current status o f 
Six Sigma in the Middle East context. It provided a brief account o f  the profile and 
background o f  the interviewees participating in the study by giving demographic data 
(characteristics o f  respondents and their organisations). Furthermore, it provided a 
full description and analysis o f each key issue o f Six Sigma implementation that 
related to the questions o f the research interview and the research questions and 
objectives which are the reasons for/ benefits o f Six Sigma implementation, the 
challenges o f implementation, the CSFs for implementation and the satisfaction with 
implementation o f  Six Sigma in the Middle East.
The semi-structured interviews were intended to examine respondent considerations 
in greater depth concerning the key issues identified in the questionnaire. Analysis o f 
these interviews added essential information to the study and brought to light 
important areas o f differences and commonality among the 74 respondents 
interviewed concerning the key issues related to Six Sigma implementation in their 
organisations. The interviews were helpful in providing further information about 
how Six Sigma is actually implemented in the Middle East context.
Next, Chapter 8 provides a comprehensive discussion and interpretation o f the 
findings in the context o f both the quantitative and qualitative analysis presented in 
Chapter 6 and in this chapter, in order to obtain triangulation between the 
quantitative and qualitative data and the relevant literature.
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CH A PTER 8
DISCUSSION O F FINDINGS AND PRO PO SED  M O D EL
8.1 In troduction
This chapter provides a comprehensive interpretation and discussion o f  the empirical 
findings o f  the questionnaires and the interviews presented in Chapters 6 and 7, 
respectively. First, discussion o f the findings o f  the demographic data (Section 8.2). 
Second, discussion o f  the findings o f the key issues o f Six Sigma implementation 
related to the research questions (Section 8.3). Third, the proposal o f  a generic model 
for successful and effective Six Sigma implementation in the Middle East 
organisations (Section 8.4). Finally, there is a chapter summary (Section 8.5). Figure
8.1 shows the structure o f  the chapter.
\ /
h
V
\ /
• CHAPTER 8: Discussions of Findings and Proposed Model
• Introduction (Section 8.1)
• Discussions o f  Demographic Findings (Section 8.2) "'j
• Discussions o f Key Findings on Six Sigma Implementation (Section 8.3)
• Proposed Model for Successful and Effective Six Sigma Implementation in
Middle East Organisations (Section 8.4)
--------------------------- ------------------------  ■ ■ ■ ■■ -----------— .
• Chapter Summary (Section 8.5)
Figure 8.1 : Structure o f Chapter 8
8.2 Discussion of D em ographic Findings
Based on the analysis o f  the demographic data (characteristics o f  respondents, 
interviewees and their organisations) o f the questionnaire and semi-structured 
interview shown in Chapters 6 and 7, respectively, the findings provided more 
information and helped to understand their profiles in this study. The findings o f the 
survey questionnaire and the semi-structured interview were in agreement, the 
interviews results were consistent with the questionnaire results, since the findings of 
the interviews support those o f  the questionnaire and provide more insights on the 
Six Sigma implementation in the Middle East. The findings o f this study are
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generally consistent and coincide with previous studies and the literature on the 
identified key issues. A discussion o f  the demographic general findings now follows.
8.2.1 Findings from  Profiles o f  Responding Organisations
As shown in Sections 6.2.1.1 and 7.2.1.1, regarding the willingness o f the 
respondents and interviewees to name their organisations, the majority o f them were 
willing to do so (see Tables 6.1 and 7.1 and Figures 6.2 and 7.2). However, in view 
o f the unwillingness o f  some, the researcher did not therefore mention any names.
As reported earlier in Sections 6.2.1.2 and 7.2.1.2, 44 organisations from the three 
Middle East countries (Saudi Arabia, Egypt and the UAE) were surveyed and 37 of 
them also participated in interviewees (see Tables 6.2 and 7.2 and Figures 6.3 and
7.3). In addition, the results show that the majority o f  the organisations were from 
Saudi Arabia, followed by Egypt, then the UAE. This is because the researcher is 
from Saudi Arabia and was able to gain access to more o f  the Six Sigma 
organisations.
Six Sigma has been implemented in both manufacturing and services organisations in 
the three Middle East countries covered, as shown in Sections 6.2.1.3 and 7.2.I.3. 
Overall, the majority o f  organisations implementing Six Sigma in the Middle East 
were in the services sector (see Tables 6.3 and 7.3 and Figures 6.4 and 7.4). This 
indicates the maturity o f the services sector in Six Sigma implementation in the 
Middle East countries. On the other hand, the difference between both Saudi Arabia 
and UAE and Egypt is related to the maturity o f  the two sectors in those countries, 
which is greater in the services sector than in manufacturing and the economy o f the 
Middle East is oriented towards services rather than manufacturing.
Six Sigma has been implemented in both sizes o f  organisations: in large 
organisations (250 employees and over) and in the SMEs (fewer than 250 
employees) in the three Middle East countries, as shown in Sections 6.2.1.4 and 
7.2.1.4. The results indicate that it has been implemented by the large organisations 
more than by the SMEs (see Tables 6.4, 6.5, 7.4 and 7.5 and Figures 6.5 and 7.5).
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Therefore the majority o f organisations implementing Six Sigma are large ones with 
more than 250 employees.
8.2.2 Findings from  Profiles o f  Individual Respondents and Interviewees
As shown in Sections 6.2.2.1 and 7.2.2.1, the majority o f  respondents and 
interviewees were willing to reveal their names but some were not (see Tables 6.6 
and 7.6 and Figures 6.6 and 7.6), in spite o f the researcher’s promise not to mention 
names and that all information would be confidential (see the research questionnaire 
cover page, Appendix A). The researcher therefore did not mention any names o f 
respondents and interviewees.
Regarding the nationalities o f the respondents and interviewees, as shown in Sections
6.2.2.2 and 7.2.2.2, the percentages o f questionnaire respondents overall were the 
same, with 50% nationals and non-nationals, while the interviewees were 55.41% 
nationals and 44.59% non-nationals (see Tables 6.7 and 7.7 and Figures 6.7 and 7.7). 
Since the G ulf Region depends on immigrant employees, the majority o f respondents 
and interviewees in Saudi Arabia and the UAE were non-nationals, while Egypt 
depends overall on its own nationals rather than immigrants. This result indicates that 
the majority o f Six Sigma immigrants in the G ulf Region is high in comparison with 
Egypt, so the G ulf Region should invest in developing Six Sigma skills in its own 
citizens.
For the organisational position o f respondents and interviewees, as shown in Sections
6.2.2.3 and 1 2 2 3 ,  they were in both positions: managerial and operational (see 
Tables 6.8 and 7.8 and Figures 6.8 and 7.8). Overall, the majority o f  the respondents 
and interviewees had managerial rather than operational positions in the three 
countries. It can be concluded that almost all o f  them were experienced practitioners 
at senior and executive levels. Therefore their responses can be considered as reliable 
and provide valuable information.
For their Six Sigma role, as shown in Sections 6.2.2.4 and 7.2.2.4, the respondents 
and interviewees were mainly top executive managers (CEOs, general managers), 
quality managers, Six Sigma Champions, MBBs, BBs and GBs. Overall, the majority
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o f respondents and interviewees were BBs (see Tables 6.9 and 7.9 and Figures 6.9 
and 7.9). It can be concluded that since different Six Sigma roles are available, this 
indicates that the hierarchy o f Six Sigma roles is clear and, moreover, the Six Sigma 
BB role is the largest occupied by the respondents and interviewees, which confirms 
that the practices are well developed.
Regarding the time served in their organisation, as shown in Sections 6.2.2.5 and
1.22.5, overall, the respondents and interviewees have been working in their 
organisations for different lengths o f time (see Tables 6.10 and 7.10 and Figures 6.10 
and 7.10). The majority have been working in them for around 10 years. This 
indicates that they are thus aware o f the present/current situation o f  their 
organisations.
About the Six Sigma certification/qualification, as shown in Sections 6.22.6  and
1.22.6, overall, most, if  not all o f the respondents and interviewees were 
certified/qualified and familiar with Six Sigma implementation, the majority o f them 
with between 6 and 8 years’ certification/qualification experience (see Tables 6.11 
and 7.11 and Figures 6.11 and 7.11). These results are not surprising, since Six 
Sigma certification/qualification in the Middle East is still relatively new. More 
experience is required and preferred.
For involvement o f respondents and interviewees in Six Sigma implementation 
projects, as shown in Sections 6.22.1  and 1.22.1, overall, the majority o f them were 
involved in between 1 and 10 projects, (see Tables 6.12 and 7.12 and Figures 6.12 
and 7.12). These results can be considered satisfactory, since Six Sigma 
implementation projects in the Middle East are still relatively new. Employee 
involvement is a crucial factor in successful Six Sigma implementation, because the 
environment o f Six Sigma creation is unthinkable without such involvement.
8.2.3 Findings from  Profile o f  S ix  Sigma Programme
As shown in Sections 6.2.3.1 and 7.2.3.1, although Six Sigma was pioneered in the 
mid-80s, it was mainly implemented by the Middle East organisations during or after 
1999 (see Tables 6.13 and 7.13 and Figures 6.13 and 7.13). The majority o f the
2 7 4
Chapter 8 Discussion of Findings and Proposed Model
organisations have been implementing a Six Sigma programme for about seven 
years. This indicates that those organisations could distinguish the requirements for 
Six Sigma implementation.
Regarding the primary responsible o f the Six Sigma programme, as shown in 
Sections 6.2.3.2 and 7 .23.2 , in most case, it was responsible by external consultants, 
followed by directors (see Tables 6.14 and 7.14 and Figures 6.14 and 7.14). This 
indicates that they might still need external experts for planning, training, 
introduction and improvement o f the Six Sigma projects’ programme.
Before implementation o f the Six Sigma programme have been started, many Middle 
East organisations had had experience o f implementation o f  other quality 
programmes which could have influenced the current Six Sigma implementation 
projects. As shown in Sections 6.2.33 and 7.2.33, all the responding organisations 
had implemented one or more o f the other quality improvement programmes (TQM, 
ISO-9000, BPR or Benchmarking) before embarking on the Six Sigma programme to 
measure their process performance and reach customer satisfaction (see Tables 6.15 
and 7.15 and Figures 6.15 and 7.15). Respondents and interviewees were sure those 
initiatives can help in achieving the success o f Six Sigma and have more significant 
positive influence on current Six Sigma implementation. This would be helpful in the 
successful implementation o f Six Sigma in the Middle East. The results reveal and 
suggest that all these quality initiatives help in developing a  quality-oriented culture 
in the organisation, an essential element o f Six Sigma. Thus they pave the way for 
implementing Six Sigma. Therefore Middle East organisations could combine and 
integrate those initiatives with Six Sigma which would be helpful in its 
implementation. Overall, in all the Middle East organisations surveyed and 
interviewed, there was a strong view among them that the previous initiatives 
implemented had facilitated communication between management and employees 
and increased workforce involvement in problem-solving generally.
8.2.4 Findings from  Profile o f  Six Sigma Implementation
Regarding the present status o f Six Sigma implementation, as shown in Sections
6.2.4.1 and 7.2.4.1, most o f the organisations are in the partially, DMAIC, stages o f
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Six Sigma implementation (see Tables 6.16 and 7.16 and Figures 6.16 and 7.16). It 
can be concluded that the majority (slightly more than half) o f  the responding 
organisations are in the mid-way, partially, DMAIC stages in Six Sigma 
implementation, then in full implementation and then in the starting stage.
For the current pre-DMAIC and DMAIC stages o f Six Sigma implementation, as 
shown in Sections 6.2.4.2 and 7.2.4.2, overall, in the pre-DMAIC stages, the 
respondents’ and interviewees’ organisations were in the training and start-up stages. 
In addition, in the DMAIC stages, most o f the organisations were in the analyse stage 
(see Tables 6.17 and 7.17 and Figures 6.17 and 7.17). This indicates that the Six 
Sigma implementation in the Middle East organisations is still in its early stage.
As shown in Sections 6.2.4.3 and 7.2.4.3, regarding the number o f  projects 
completed, overall, most o f the organisations had completed 6-10 projects, followed 
by 11-15. No organisation so far had completed more than 40 projects (see Tables 
6.18 and 7.18 and Figures 6.18 and 7.18). This indicates that a learning process and 
implementation for Six Sigma is under way.
Regarding the average time for completing implementation o f  Six Sigma projects, as 
shown in Sections 6.2.4.4 and 7.2.4.4, most o f the respondents and interviewees 
reported an average o f 4-6 months and/or 7-9 months (see Tables 6.19 and 7.19 and 
Figures 6.19 and 7.19). The average time depended on the nature and scope o f the 
project and the experience o f the Six Sigma team. It is important to highlight that 
when a project’s time to completion increases, the tangible/intangible cost o f  the 
project deployment (due to labour and materials) will increase. The finding 
reinforces the argument that Six Sigma projects should be shorter to ensure 
continuous management support and consistent commitment o f  resources. They 
include frustration due to lack o f progress, diversion o f manpower away from other 
activities and delay in realisation o f project benefits (Lynch et al„ 2003). When the 
project duration starts to exceed six months, these intangible costs may result in team 
member turnover, causing further delays.
As shown in Sections 6.2.4.5 and 7.2.4.5, regarding the percentage o f  employees 
involved in Six Sigma project implementation, the majority o f organisations involved
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around 1-20% o f their employees in the Six Sigma projects (see Tables 6.20 and 7.20 
and Figures 6.20 and 7.20). This indicates that the Six Sigma programme has so far 
been focused on selected groups o f  people, which include the Champions, MBBs, 
BBs, GBs and team members. Some Middle East organisations placed greater 
emphasis on how employee engagement with and participation in Six Sigma had to 
evolve gradually and was brought about only through management’s careful 
structuring and nurturing o f the process.
Regarding the organisational resistance to Six Sigma implementation, as shown in 
Sections 6.2.4.6 and 7.2.4.6, overall, most o f the organisations had not faced any 
resistance (see Tables 6.21 and 7.21 and Figures 6.21 and 7.21). No resistance is 
explained by the fact that most o f the organisations had implemented other quality 
initiatives like ISO-9000, TQM, BPR, etc., before implementing Six Sigma, thus 
creating a culture and environment conducive to the new change initiative. So, 
previous quality programme implementations have a significant influence on the 
organisational resistance to Six Sigma implementation.
Finally, as shown in Sections 6.2.4.7 and 7.2.4.7, regarding the importance o f use o f 
external consultants, overall, the majority o f  respondents and interviewees see the 
use o f  external consultants to assist them in implementing Six Sigma as very 
important (see Tables 6.22 and 7.22 and Figures 6.22 and 7.22). The Middle East 
organisations used external consultants, mostly for training Six Sigma team 
members, to facilitate the implementation o f Six Sigma. Since Six Sigma in most 
organisations was at its preparation phase o f  introduction, development and 
implementation, they required professional advice o f  external consultants who were 
mainly involved in training the Six Sigma teams and, in some cases, project planning 
and implementing Six Sigma methodology. Moreover, all organisations participating 
did rely on external consultants for formulating the Six Sigma strategy and plan since 
they planned and implemented their projects.
2 7 7
Chapter 8 Discussion of Findings and Proposed Model
8.3 Discussion of Findings of Key Issues of Six Sigma Im plem entation
This section discusses the findings o f key issues o f Six Sigma implementation in the 
Middle East organisations related to the research questions and its objectives from 
the research questionnaire and the semi-structured interview. It important to highlight 
and note that the findings o f the semi-structured interviews were in agreement and 
consistent with those o f  the questionnaires. In other words, the findings o f the 
interviews support the findings o f the questionnaire in providing more insights on the 
Six Sigma implementation in the Middle East. The slight inconsistency between the 
results for the criticality o f the main issues can be attributed to the cultural 
differences that exist between countries. In addition, the findings o f  this study are 
generally consistent and coincide with previous studies and the literature on the 
identified key issues.
The discussion o f  the key findings o f the quantitative and qualitative data analysis 
(Chapter 6 and 7, respectively) for reasons/benefits, challenges, CSFs, satisfaction 
level and accordingly proposed model o f Six Sigma implementation can be 
summarised as follows.
8.3.1 Key Findings o f Reasons fo r / Benefits o f  Six Sigma Implementation
As stated in Section 1.4, one o f the main objectives o f this study was to explore and 
identify the major reasons for/ benefits o f implementation o f Six Sigma projects that 
encourage the Middle East organisations to implement them. So, this study identified 
15 reasons/benefits (see Tables 6.24 and 7.24) to show why Middle East 
organisations implement a Six Sigma programme.
For the reliability (internal consistency) analysis (Table 6.23), since all the item-to- 
total correlations for the 15 reasons/benefits fell into the acceptable level (greater 
than 0.3) and all the Cronbach’s a  were greater than 0.7 (see Section 5.9.1), it seems 
that all the values can be considered as satisfactory (Nunnally, 1978). It could be 
concluded that there is a high internal consistency and therefore reliability and the 
instrument was therefore deemed reliable and should provide the expected results.
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Regarding the descriptive statistics analysis (Table 6.24), the results show that all 
values o f the mean o f  the 15 reasons/benefits were very high, indicating that these 
reasons/benefits are considered as having major importance in encouraging the 
organisations to implement Six Sigma projects. The qualitative analysis o f the semi- 
structured interviews supported the data gained from the quantitative analysis o f the 
survey questionnaire (see Tables 6.24 and 7.23). The findings also confirm that 
implementation o f  Six Sigma projects in the Middle East organisations is chosen for 
a variety o f  significant reasons/benefits, which vary from one organisation to another 
and from one country to another (see Tables 6.24 and 7.23).
Another important result from the analysis is the priority, i.e. all mean values are 
very close together. It might be due to the fact that almost all organisations found all 
the items to be critical in their implementation. The results o f the study revealed that 
all three countries’ organisations have slightly equal mean values o f  reasons/benefits 
and also that there are differences in the order and degree o f emphasis among these 
reasons/benefits, depending on their criticality. Overall, the most reasons for/ 
benefits o f  Six Sigma projects’ implementation in the Middle East were ‘improving 
customer satisfaction (understanding customer needs and expectations)’, ‘improving 
business, financial performance and organisation efficiency’, ‘improving process 
performance continuously from reactive to proactive’, ‘building organisation 
reputation and creating new customer opportunities’ and ‘improving and increasing 
earnings, profitability and market share’. Furthermore, it is important to highlight 
that although organisations have some similarities, the reasons/benefits do not have 
the same prioritisation in all o f  them and also there were some differences in their 
ranking in the three countries (see Tables 6.24 and 7.23 and Figures 6.23 and 7.23).
Regarding whether there is a difference in the reasons for/  benefits o f the Six Sigma 
implementation programme, the results o f the significant differences analysis clearly 
revealed that (see Section 6.3.1.4):
■ There is a significant difference (P < 0.05) in reasons/benefits between tangible 
and intangible perspective dimensions (see Table 6.26). This is because the 
intangible reasons/benefits’ mean rank was higher than the tangible and this 
may indicate and explain the respondents’ preference for intangible 
reasons/benefits over the tangible ones.
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■ There is no significant difference (P > 0.05) between the three Middle East 
countries (Saudi Arabia, Egypt and UAE) in reasons/benefits, except that in 
four, R/B2, R/B3, R/B6 and R/B7, there is a significant difference (P < 0.05). 
This indicates that the respondents in each country are equally satisfied with all 
reasons/benefits except those four. However, for the mean o f all the 
reasons/benefits, there is no significant difference (P > 0.05) (see Table 6.27).
■ There is no significant difference (P > 0.05) between the two sectors 
(manufacturing and services), except in two reasons/benefits (R/B3 and R/B14), 
where the difference is significant (P < 0.05) (see Table 6.28). This indicates 
that the respondents in both sectors are equally pleased with all reasons/benefits 
except for the four above. But for the mean o f all the reasons/benefits, there is 
no significant difference (P > 0.05).
■ There is no significant difference (P > 0.05) between the two organisation sizes 
(large and SME) and also for the mean o f  all the reasons/benefits (P > 0.05) (see 
Table 6.29). This indicates the two organisation sizes are implementing the Six 
Sigma programme for the same reasons/benefits.
■ There is no significant difference (P > 0.05) between the two organisational 
positions (managerial and operational), except in one reason/benefit (R/B5). But 
for the mean o f all the reasons/benefits, there is no significant difference (P >
0.05) (see Table 6.30). This indicates both organisational positions are satisfied 
with the same reasons/benefits.
One o f the significant results o f the reasons for/ benefits o f the implementation 
programme is that, although a few significant differences were observed, all the other 
differences were not significant and it can be concluded that, generally, there are no 
significant differences in the reasons for/ benefits o f  the Six Sigma implementation 
programme between all the three Middle East countries (Saudi Arabia, Egypt and 
UAE), sectors (manufacturing and services), organisation sizes (large and SME) and 
organisational positions (managerial and operational).
Another significant result is that the correlation analysis clearly revealed that there 
was a statistically strong positive correlation between the reasons for/ benefits o f the 
Six Sigma implementation perspective dimensions (tangible and intangible) (see 
Section 6.3.1.4.2 and Table 6.31).
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The results clearly reveal that:
■ A good reason/benefit influences positively Six Sigma project implementation, 
so reasons/benefits and the success o f  the Six Sigma project are positively 
linked.
■ The reasons/benefits have a positive influence on successful implementation of 
a Six Sigma project. However, all reasons/benefits should be considered during 
all implementation stages o f projects.
■ Six Sigma cannot be successfully implemented without good reasons/benefits 
which are needed to implement it. Respondents and interviewees indicated and 
agreed on the importance o f them for Six Sigma implementation.
■ All the respondents and interviewees agreed that consideration o f 
reasons/benefits is essential to achieve Six Sigma success.
■ Most responding organisations recognise identifying good reasons for/ benefits 
o f  the implementation o f  the Six Sigma project to be crucial for successful Six 
Sigma project implementation.
■ Nearly all respondents and interviewees agreed that all the 15 reasons/benefits 
identified were critical for their successful implementation o f  the Six Sigma 
project (see Section 6.3.1.2 and Table 6.24).
Most interviewees showed that the decision to implement Six Sigma was made when 
top management in most o f the responding organisations realised the benefits that it 
can bring to an organisation. The Middle East organisations’ top management were 
aware o f  the major benefits that would increase as a result o f Six Sigma in customer 
satisfaction, cost savings, increased market share and profitability and improved 
product quality and services. Without belief in the tangible benefits o f Six Sigma, 
organisations would not have invested the time and resources to make it work. This 
belief was a major force in creating top management commitment to and 
involvement in the implementation process. According to most interviewees, their 
organisations take advantage o f the success o f their implementation o f  Six Sigma. In 
addition, they feel that the organisations will not be able to derive full benefit from 
its implementation until they use Six Sigma in the correct way.
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Overall, all respondents and interviewees were very positive about the business 
benefits to organisations o f  successfully implementing Six Sigma: its use was 
enabling organisations in the Middle East to participate more fully and effectively in 
the global economy. But some views were somewhat mixed on whether 
organisations were benefiting financially from Six Sigma, although it was noted that 
as it is still relatively new, more time is needed for there to be a clear impact on 
business profits. However, the interviewees generally shared the view that Six Sigma 
brings clear business benefits when properly implemented, especially improved 
efficiency. These benefits were attributed partly to factors such as the use o f  strategic 
planning and the review and continuous improvement o f  business processes under 
Six Sigma.
The interviews revealed that, for organisations in the Middle East, Six Sigma is often 
implemented as a means o f improving business processes in order to compete more 
effectively in the global economy. Most o f the interviewees observed that their 
organisations were effective in driving economic development and raising quality 
standards in their countries. Where rapid economic development is already 
occurring, it was noted that Six Sigma is often seen as a vehicle for ensuring that 
individual organisations improve their own business practices, remain competitive 
and thus benefit from their country’s development.
It is important to highlight that in some cases such as UAE, it was noted that the 
government itself was playing an active role in promoting Six Sigma for these kinds 
o f  reasons/benefits and that government policy was therefore a main factor 
encouraging the implementation, especially in the public sector. In addition, another 
important factor driving it in the Middle East countries represented by the 
interviewees is the prestige associated with implementing Six Sigma and the benefits 
that this is likely to bring in terms o f increased business. This was particularly 
notable in many organisations in the Middle East. Furthermore, the majority o f 
interviewees indicated that organisations generally chose to implement a Six Sigma 
programme because o f the reflection o f the values or approach in business.
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8.3.2 Key Findings on Challenges o f Six Sigma Implementation
Another o f  the main objectives o f  this study was to explore the challenges facing Six 
Sigma implementation in the Middle East organisations and those need to be 
considered before it is implemented (Section 1.4). During this research, as 
implementing Six Sigma is a relatively new approach in the Middle East, it was 
found that it commonly encountered 13 challenges (see Tables 6.33 and 7.24).
For the reliability (internal consistency) analysis o f  the challenges o f  Six Sigma 
implementation in the Middle East organisations (Table 6.32), all the item-to-total 
correlations for the 13 challenges fell into the acceptable level (greater than 0.3) and 
also all the Cronbach’s a  were greater than 0.7 (see Section 5.9.1). However, it 
seems that all the values can be considered as satisfactory (Nunnally, 1978). This 
indicates high internal consistency and therefore reliability, so the instrument was 
therefore deemed reliable and should provide the expected results.
Regarding the descriptive statistics analysis (Table 6.33), the results show that all 
values o f the mean o f the 13 challenges were very high, which indicates that these 
challenges are considered as the most important for organisations in implementing 
Six Sigma projects in the Middle East. The qualitative analysis o f  the interviews 
supported the data gained from the quantitative analysis (see Tables 6.33 and 7.24). 
Another important result from the analysis is the priority, i.e. all mean values are 
very close together. It might be due to the fact that almost all organisations found all 
the items to be critical in their implementation. The results o f the study revealed that 
all three countries’ organisations have slightly equal mean values o f  challenges and 
also that there are differences in the order and degree o f emphasis among these 
challenges, depending on their criticality.
The findings confirm that the Middle East organisations face several challenges 
which vary from one organisation to another and from one country to another. 
Overall, the most significant challenges were lack o f  top management commitment 
and support, lack o f  communication, selecting suitable projects, organisational 
resistance (fear o f  change) and insufficient training. Furthermore, it is important to
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highlight that although organisations have some similarities, the challenges do not 
have the same prioritisation in all o f the organisations and also there were some 
differences in their ranking in the three countries.
Regarding whether there is a difference in the challenges o f  the Six Sigma 
implementation programme, the results o f the significant differences analysis clearly 
revealed that (see Section 6.3.2.4):
■ There was a highly significant difference (P  < 0.05) in challenges between 
managerial and technical perspective dimensions (see Table 6.35). This 
indicates different aspects o f Six Sigma influence different sectors.
■ There is no significant difference (P > 0.05) between the three Middle East 
countries. Also, for the mean o f all the challenges, there is no significant 
difference (P > 0.05) (see Table 6.36). This indicates the three countries are 
similarly affected by the challenges.
■ There is no significant difference (P > 0.05) between the two sectors 
(manufacturing and services), except in two challenges (C4 and C l3) (P < 
0.05). But for the mean o f all the challenges, there is no significant difference (P 
> 0.05) (see Table 6.37). This indicates both sectors mostly reflect identical 
challenges.
■ There is no significant difference (P > 0.05) between the two organisation sizes 
(large and SME) and also for the mean o f  all the challenges, there is no 
significant difference (P > 0.05) (see Table 6.38). This indicates the two 
organisation sizes are not crucial with respect to the challenges.
■ There is no significant difference (P > 0.05) between the two organisational 
positions (managerial and operational). Also, for the mean o f  all the challenges, 
there is no significant difference (P > 0.05) (see Table 6.39). This indicates both 
organisational positions mostly reflect identical challenges.
So, generally, although a few significant differences were observed, all the other 
differences were not significant, and it can thus be concluded that there was no 
significant difference in the challenges o f the Six Sigma implementation programme 
between all the three Middle East countries (Saudi Arabia, Egypt and UAE), sectors 
(manufacturing and services), organisation sizes (large and SME) and organisational 
positions (managerial and operational).
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Another significant result o f the challenges is that the results o f the correlation 
analysis clearly revealed that there was a statistically strong positive correlation 
between the challenges’ dimensions (tangible and intangible) o f the Six Sigma 
implementation (see Section 6.3.2.4.2 and Table 6.40).
Clearly, the study result confirms and emphasises that:
■ Challenges o f Six Sigma are instrumental in the successful implementation of 
Six Sigma.
■ The challenges influence positively the successful implementation o f the Six 
Sigma project. However, all challenges should be considered during all 
implementation stages.
■ Most, if  not all, respondents and interviewees agreed that all the 13 challenges 
identified were critical for their successful implementation o f the Six Sigma 
project achieved in their organisations (see Section 6.3.3.2 and Table 6.24). In 
addition, they believe that Six Sigma cannot be successfully implemented 
without proper solution o f the challenges and they indicated and agreed on the 
importance and essential need for providing a proper solution to challenges in 
Six Sigma implementation to achieve Six Sigma success (see Section 7.3.2.2).
Therefore, like Six Sigma reasons/benefits, its challenges are expected to affect 
implementation. The challenges have a direct effect on the implementation o f Six 
Sigma as well as an indirect effect through their influence on perceived relative 
advantage o f using Six Sigma. The study revealed that some o f  the common potential 
challenges encountered can acted as an obstruction to successful implementation in 
the Middle East organisations.
The research revealed that a good Six Sigma implementation does not bring success 
to the organisations if  they are lacking top management commitment and support. 
Furthermore, most o f the Middle East organisations gave necessary priority to Six 
Sigma implementation to gain internal commitment and support o f  top management 
essential for the survival o f  any improvement project o f a Six Sigma initiative.
Cultural change requires having a clear communication plan and channels, 
motivating individuals to overcome resistance and educating senior managers,
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employees and customers on the benefits o f Six Sigma. Announcing the results of 
Six Sigma projects, including successes, obstacles and challenges, will help future 
projects to avoid making similar mistakes and adopt only the very best practices. 
Lack o f  measurement and customer satisfaction are recognised as the major 
challenges to Six Sigma implementation in Middle East organisations.
The interviewees also highlighted the availability o f support and resources and 
advised that organisations considering implementing Six Sigma should take 
advantage o f these, as well as networking and learning from the experiences o f other 
organisations in their region and further afield. In this respect, the important role of 
benchmarking was noted. The researcher thinks that learning from the experiences o f 
other Six Sigma organisations, especially from their problems and finding out how 
they solved them, is important. In addition, he thinks that being able to network with 
other organisations and compare experiences can be very useful. He truly believes 
that these were very important in driving forward the progress o f Six Sigma 
initiative. If Middle East organisations can see that Six Sigma is being used 
successfully to improve business in the Middle East context, they will certainly 
follow.
Most interviewees believe that if  the project teams have enough experience to run the 
project and they have a clear process with transparency in communication, then they 
may implement the Six Sigma project successfully.
The Middle East interviewees show that certain employees are sufficiently involved 
during the commencing o f Six Sigma quality projects in most o f the organisations, 
which means that issues affecting employees are being given appropriate attention. 
This, in turn, has serious implications for the success o f  the Six Sigma 
implementations in the Middle East.
The interviewees highlighted the need to create an organisational culture which is 
honest and transparent and in which the views o f  all employees are welcomed and 
taken into account. Again, it was recognised that this can be difficult in Middle East 
societies with traditionally hierarchical or authoritarian business cultures or where 
courtesy is a very important social value. An employee empowerment and
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involvement framework is not effective unless employees have received formal 
systematic training in the Six Sigma quality management system.
Employee resistance is a big challenge in Middle East organisations because, 
generally, most o f  the employees do not like changes in job  style. They may not 
contribute to such a project and in the researcher’s opinion the reason is the lack o f 
rotation and team work involvement. If  organisations select new employees with two 
to four years’ experience o f Six Sigma projects, they may succeed more quickly, 
because they want to improve and take responsibility in such a project, so 
employees’ resistance would be solved. With a good reward system, they could 
easily overcome this kind o f challenge. It is a challenge to change employee culture 
because most employees cannot accept any changes. The other reason is that some 
employees worked in one place for a long time and the job process becomes part o f 
their daily routine, so they cannot easily accept the change.
It important to highlight that there are many challenges that cause delay in 
implementing Six Sigma in the Middle East organisations. All o f them have to be 
effectively considered in implementation and the chances o f  success can also be 
improved once an organisation’s employees see that Six Sigma projects are 
beginning to generate financial results. These challenges represent a real threat to any 
Six Sigma project for any organisation planning to transform its business towards a 
Six Sigma initiative. Therefore, in order to be able to create a successful Six Sigma, 
Middle East organisations must try to overcome the above challenges.
The researcher believes that whenever there is a lack o f  complete commitment o f the 
top management, this would be followed by negative consequences such as a lack o f 
employees’ involvement, lack o f  incentives and motivations, inadequate resources, 
employee resistance to change, inadequate performance evaluation, lack o f  customer 
care and lack o f  continuous improvement. And without commitment, support and 
involvement, no organisation can proceed in implementing any project o f Six Sigma.
The researcher would highlight that Middle East organisations did not face strong 
challenges preventing them from implementing a Six Sigma initiative and ending by 
not implementing it but trying hard to sustain what they have reached in a very
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highly competitive environment. Sustaining the Six Sigma quality improvement will 
be the big challenge for Middle East organisations. Because o f the high competition 
in the Middle East environment, business success o f organisations must get better 
and better in providing products and services to stay in a good competitive position. 
In most o f the Middle East organisations, the major challenges o f  Six Sigma 
implementation are coming from the traditional culture o f  hierarchical, bureaucratic 
and authoritarian organisational structure. Finally, for Middle East organisations to 
implement their Six Sigma programmes successfully and effectively, the challenges 
above should be analysed, solved and eliminated.
8.3.3 Key Findings on Critical Success Factors o f  Six Sigma Implementation
To explore and identify the major CSFs o f  Six Sigma implementation within the 
Middle East industry was another o f the main objectives o f this study, as shown in 
Sections 1.4, so it focused on the CSFs that helped organisations to implement a Six 
Sigma project successfully and effectively.
In the reliability (internal consistency) analysis for the main CSFs o f  Six Sigma 
implementation (Table 6.41), all the item-to-total correlations for the 19 CSFs fell 
into the acceptable level (greater than 0.3) and, also, all the Cronbach’s a  were 
greater than 0.7 (see Section 5.9.1). It could therefore be concluded that there is high 
internal consistency and therefore reliability, so the instrument was therefore deemed 
reliable and should provide the expected results.
Regarding the descriptive statistical analysis (Table 6.42), the values o f  the mean o f 
the 19 CSFs were very high, indicating that all these CSFs are considered as the most 
important CSFs for successful implementation projects in the Middle East and 
through their importance in the success o f Six Sigma implementation they must be in 
place in all implementation stages. This result exactly matched those o f authors in 
the literature review (Eckes, 2000; Harry and Schroeder, 2000; Pande et al., 2000). 
Although each factor is important on its own, the factors are also highly 
interdependent and failure to maintain one factor may have a negative impact on the 
overall Six Sigma project. If  any o f the CSFs is missing during the implementation 
stages, it would then make a difference between a successful implementation and a
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possible waste o f resources, effort, time and money.
The study findings confirm that the 19 CSFs identified are critical for successful 
implementation o f Six Sigma projects in the Middle East organisations. The 
qualitative analysis o f  the interviews supported the data gained from the quantitative 
analysis (see Tables 6.42 and 7.25) and any organisation should consider them as 
first priorities in its Six Sigma project.
Another important result from the analysis is the priority, i.e. all mean values are 
very close together. It might be due to the fact that almost all organisations found all 
the items to be critical in their implementation. The results o f the study revealed that 
all three countries’ organisations have slightly equal mean values o f CSFs and also 
that there are differences in the order and degree o f  emphasis among these factors, 
depending on their criticality. Furthermore, it appeared that although organisations 
have some similarities, the CSFs do not have the same prioritisation in all o f the 
organisations. Also, there are slight differences in the order and criticality o f 
prioritisation o f these CSFs from one country to another or from one organisation to 
another.
Regarding whether there is a difference in the CSFs o f the Six Sigma implementation 
programme, the results o f  the significant differences’ analysis clearly revealed that 
(see Section 6.3.3.4):
■ There is a  highly significant difference (P < 0.05) between CSF perspective 
dimensions (soft and hard) (see Table 6.44). This is because the soft CSFs’ 
mean rank was higher than the hard CSFs’ and this may be indicated and 
explained by the respondents’ preference for soft CSFs over the hard ones.
■ There is a highly significant difference (P < 0.05) between CSF perspective 
categories (people, organisation and technologies) (see Table 6.45). This 
indicates that different categories o f Six Sigma for each organisation influence 
different CSFs.
■ There is no significant difference (P > 0.05) between the three Middle East 
countries (Saudi Arabia, Egypt and UAE), except in three CSFs (F10, F17 and 
F I9) (see Table 6.46). This indicates that they are all satisfied with all the CSFs
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except the three factors. However, for the mean o f  all the CSFs, there is no 
significant difference (P > 0.05) between the three Middle East countries.
■ There is no significant difference (P > 0.05) between the two sectors 
(manufacturing and services), except in two CSFs (F3 and F I9) (see Table
6.47) . The two sectors thus reflected identical CSFs apart from the two factors. 
But for the mean o f all the CSFs, there is no significant difference (P > 0.05) 
between the two sectors.
■ There is no significant difference (P > 0.05) between the two organisation sizes 
(large and SME), and also for the mean o f  all the CSFs (P  > 0.05) (see Table
6.48) . This indicates that the two organisation sizes are similarly satisfied with 
all the CSFs.
■ There is no significant difference (P  > 0.05) between the two organisational 
positions (managerial and operational), except in one CSF (FI 1) (see Table
6.49) . This indicates that all the CSFs are satisfied by the two organisational 
positions except FI 1. For the mean o f  all the CSFs, there is no significant 
difference (P > 0.05).
The slight difference between the results for the Middle East organisations for the 
criticality o f  the factors can be attributed to the cultural differences between them. 
So, generally, although a few significant differences were observed, all the other 
differences were not significant and it can be concluded that there were no significant 
differences in CSFs o f the Six Sigma implementation programme between all three 
Middle East countries (Saudi Arabia, Egypt and UAE), sectors (manufacturing and 
services), organisation sizes (large and SME) and organisational positions 
(managerial and operational).
Therefore, the results o f  the correlation analyses (Section 6.3.3.4.2) clearly revealed 
that there was a statistically strong positive correlation between the CSF perspective 
dimensions (soft and hard) (see Table 6.50), between the perspective categories 
(people, organisation and technologies) (see Table 6.51), between the CSF 
perspective dimensions (soft and hard) and the perspective categories (people, 
organisation and technologies) (see Table 6.52), between the reasons/benefits and the 
CSFs (see Table 6.53), and between the challenges and the CSFs (see Table 6.54).
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Clearly, the study results emphasise that:
■ CSFs o f Six Sigma are instrumental in the successful implementation o f Six 
Sigma.
■ Most responding organisations recognise the CSFs to be crucial for Six Sigma.
■ CSFs affect the implementation o f the Six Sigma project and there is a positive 
correlation between the CSF dimensions (soft and hard).
■ The CSFs are related almost entirely to people, organisation and technologies and 
they are highly interdependent.
■ CSFs o f Six Sigma in the Middle East have a positive influence on the level o f 
satisfaction.
■ Reasons/benefits and challenges are positively correlated with the CSFs and this 
supports the model proposed in this study.
■ Customer satisfaction has been significantly improved after Six Sigma 
implementation and the respondents think that their overall customer satisfaction 
has been increasing.
■ Consideration o f CSFs is viewed as critical and essential to achieve successful 
Six Sigma implementation.
■ All responding organisations agreed that all the 19 CSFs identified were very 
critical for their successful implementation o f  the Six Sigma project in the 
Middle East context (see Section 6.3.3.2 and Table 6.25).
■ All CSFs for Six Sigma influence positively the successful implementation o f the 
Six Sigma project and they are positively linked (see Section 6.3.3.4.2).
■ Soft factors are more important and must be in place in the initial stage, while 
hard technologies’ factors have also been put forward as independents in the 
successful and effective implementation o f Six Sigma, which are important but 
not essential until after the soft factors are in place.
■ The influence o f CSFs on the successful and effective implementation o f Six 
Sigma empirically is very critical in the Middle East context.
CSFs for Six Sigma implementation o f this study are generally in agreement, 
consistent and match with previous findings in the literature review (Henderson and 
Evans, 2000; Wyper and Harrison, 2000; Goldstein, 2001; Antony and Banuelas, 
2002; Coronado and Antony, 2002; Lee, 2002; Sandholm and Sorqvist, 2002; Byrne, 
2003; Johnson and Swisher, 2003; Anbari and Kwak, 2004; Antony, 2004; Antony
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and Fergusson, 2004; McAdam and Evans, 2004; Antony et al., 2005; Hendry, 2005; 
Antony, 2006; Kwak and Anbari, 2006; Antony et al., 2007; Chakrabarty and Tan, 
2007; Shahin, 2007). It is clear that they share most common factors. The current 
research CSF findings were quite similar to the results o f  Antony (2004), with some 
changes in the order o f  importance, although his were based on British organisations. 
On the other hand, there are common factors. For example, effective communication 
is identified as one o f the most important, as well as training and teamworking 
experience. One important finding is that rewards and recognition may lead to 
sustained energy among project team members. We find that the results are 
consistent and share most common factors while differing in others. Differences 
between Antony’s (2004) findings and this research were mostly related to the 
degree o f significance given to the identified factors because his study was based on 
24 respondent organisations whereas this study’s findings are based on the 44 Middle 
East ones. Overall, the comparison reveals that most Six Sigma literature shares the 
same perceptions regarding CSFs.
It was not surprising that top management commitment and support has been 
identified in this research as the most important factor for successful and effective 
Six Sigma implementation in the Middle East and most authors and researchers o f 
Six Sigma (Eckes, 2000; Harry and Schroeder, 2000; Pande et al., 2000) in the 
literature review agreed with this. Top management plays a vital role in successful 
and effective Six Sigma implementation not only in beginning but also during the 
whole project. Without the commitment, support and involvement o f top executive 
management, Six Sigma practices are difficult to maintain and without focus and 
direction from them, the project will be seen as just another management fad. Based 
on these findings, it can be argued that top management commitment supports and 
influences positively the success o f Six Sigma project implementation.
Primarily, all organisations under study strongly agreed that having top management 
support and commitment was an important condition for success. Top management 
have supported the acceptance o f the Six Sigma system in the organisations and all 
interviewees stated that top management support was indispensable to achievement 
o f that success. Middle East top management have shown a different good picture o f 
Six Sigma implementation in their countries and most o f  the interviewees confirmed
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that Six Sigma has recently become very popular in Middle East organisations.
Top management commitment is central in Six Sigma implementation and seems to 
be the most important o f the CSFs for its successful strategic quality management 
concept and principle, and Six Sigma also contains the idea that top management 
commitment through processes is required if  excellent performance results are to be 
delivered. The Middle East organisations’ top management expressed a high 
commitment to quality management. They were knowledgeable and had strong 
awareness and were willing to take responsibility for quality improvement. 
Ultimately, it is management’s responsibility to lead the organisational change 
required for Six Sigma success.
It is clear from the qualitative and qualitative analysis o f  Middle East organisations 
that the top management in these organisations was very much involved in 
introducing the Six Sigma programme into their organisations through clear vision 
and consistent support during the whole journey o f implementation and improvement 
to reach a high level o f quality maturity leading to reaching their successful 
implementation o f Six Sigma in their organisations.
Most o f the responding organisations have strong support from top management as 
being the key factor for the effective introduction and implementation o f  Six Sigma. 
But the question is ‘Is this support proper and strong enough to develop the 
organisation’s Six Sigma implementation?’ Without the support and involvement o f 
executive management, Six Sigma practices are difficult to maintain and without 
focus and direction from top management, the project will be seen as just another 
management fad.
It is clear from the study findings that all organisations strongly emphasised the CSFs 
o f Six Sigma implementation and recognised the vital role o f  top management and 
their continued support and involvement for a successful Six Sigma implementation. 
Every organisation depends on its customers. Without satisfied customers, the 
organisation cannot exist. Therefore customer satisfaction is an important 
requirement o f  a Six Sigma programme.
293
Chapter 8 Discussion of Findings and Proposed Model
A number o f the interviewees highlighted that once an organisation has decided to 
implement Six Sigma, it is likely that top senior management have to be supportive 
o f the initiative. It then becomes crucial to convince people o f  its value and personnel 
play a central role both in communicating the Six Sigma message throughout the 
organisation and implementing its principles in day-to-day work.
Six Sigma is a breakthrough management strategy which requires changes in 
organisational culture and in the attitudes o f employees. Culture change is essential 
to prepare an organisation to achieve successful Six Sigma implementation and an 
effective change culture will ensure a smooth implementation o f  Six Sigma with 
minimum resistance. Six Sigma is not only a statistical or technical component, it is a 
cultural component. The cultural component o f Six Sigma must always be accounted 
for in the implementation and people involved must be allowed sufficient time to 
work on their allocated projects. For a full and successful implementation o f Six 
Sigma, organisations must take the cultural component into consideration.
Changing the culture o f the organisation was one o f the most important CSFs in the 
Middle East. The employees there do not realise that Six Sigma cannot be 
successfully implemented without culture change and the Six Sigma team are agents 
o f change who should spread the Six Sigma philosophy throughout the organisation. 
All Middle East organisations in this research agreed that a change culture is 
essential to achieve Six Sigma success and the study results show that the change 
factor affects the implementation o f the Six Sigma system and that there is a strong 
positive correlation between successful Six Sigma and effective change culture o f 
organisations. Determining cultural readiness, whether an organisation is ready or 
not to embark on a Six Sigma initiative, is important. The timing and readiness o f the 
organisation to implement Six Sigma are very significant.
Most o f the interviewees mentioned that changing culture is not easy and it takes a 
few years. They stressed the need for complete organisational culture change and 
new ways o f thinking. In almost all the Middle East, particularly in Saudi Arabia, 
Egypt and UAE, cultural issues are becoming more open and transparent, with 
extensive Six Sigma training taking place for organisational members at all levels o f 
seniority. In the light o f the researcher’s own experience, it depends on the country
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first, then on the personality o f employees and thirdly on the strength o f the 
organisation. The main factor that could help an organisation is motivation o f people. 
It is important to first consider the organisation’s cultural environment before 
implementing Six Sigma. Organisations wanting to implement the Six Sigma 
organisation must take responsibility for bringing about the change in mindset 
required to implement Six Sigma. In the light o f the researcher’s own experience, it 
depends on the country first, then on the personality o f  employees and thirdly on the 
strength o f the organisation. The main factor that could help an organisation is 
motivation o f  people. It is important to first consider the organisation’s cultural 
environment before implementing Six Sigma. Organisations wanting to implement 
the Six Sigma organisation must take responsibility for bringing about the change in 
mindset required to implement Six Sigma.
All respondents and interviewees agreed that it is essential for organisations to 
emphasise and focus on changing organisation culture, as without change in 
employee knowledge, skill and behaviour on the job, change in technology, 
processes and structures is unlikely to yield long-term benefits. Success does not just 
happen; it needs a systematic, integrated, consistent and organisation-wide approach, 
which can only be achieved through total planning. Plans should specify who is 
responsible for achieving each result, including goals and objectives, and completion 
dates should be set. Responsible parties should regularly review the status o f the 
plan.
Six Sigma is not only a statistical or technical component, it is a cultural component. 
The cultural component o f Six Sigma must always be accounted for in the 
implementation and people involved must be allowed sufficient time to work on their 
allocated projects. For a full and successful implementation o f Six Sigma, 
organisations must take the cultural component into consideration.
For a successful implementation o f Six Sigma in the Middle East, the cultural 
component o f Six Sigma must always be accounted for in the implementation and 
people involved must be allowed sufficient time to work on their allocated projects. 
The successful and effective implementation o f Six Sigma does not come easily and 
is driven by its CSFs, which play an identical role to input variables o f  any project
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for the effective implementation o f the Six Sigma programme. The change culture 
strategy should cover many aspects, like communication, user involvement and 
formal training and education o f all users at all levels.
All interviewees highlighted that the creation o f a Six Sigma culture is neither fast 
nor easy. It takes a long time to achieve cultural transformation and some 
organisations may take years to achieve cultural transformation for Six Sigma. But it 
depends on the degree o f  current efficiency and effectiveness in the organisation and 
o f course on the high degree o f commitment o f  top management and employees 
alike.
The best practice o f  Six Sigma implementation emphasised employee involvement. 
Effective Six Sigma implementation is not possible unless top management empower 
employees and show a strong commitment to the organisation. Top management 
alone cannot lead the change to Six Sigma culture and transfer their organisations to 
a better position without involving the rest o f  the organisation and starting to be more 
open in style, coming down from their ivory towers o f management and getting their 
people involved in daily improvement and decision-making.
The study revealed that the right people at the right time are crucial for building and 
sustaining an organisation’s competencies for successful implementation o f Six 
Sigma projects. The prioritisation and selection o f good Six Sigma projects to be 
worked on is vital to the success o f  the Six Sigma programme. Most interviewees 
illustrated the importance o f using statistical data o f Six Sigma to measure current 
performance and said that the availability o f data assists in obtaining better 
performance.
The findings from the analysis o f quantitative and qualitative data show clearly that 
employees are sufficiently involved in the Middle East daily activities. This means 
that issues affecting employees’ involvement are being given appropriate attention. 
This could cause a major success o f any Six Sigma projects. Only when top 
management is committed and all employees are involved can the organisation’s 
vision be fulfilled and every employee in the organisation knows what is expected of
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him/her. Then the improvements will become daily practice and the organisation can 
create a new quality culture.
From the interviews, moderate evidence was gathered for receptivity to employee 
participation and empowerment, a systemic approach, awareness o f customer 
requirements and preferences, reward and recognition systems and effective 
communications. In addition, interviewees highlighted the importance o f  employee 
participation and empowerment in successful Six Sigma. It requires extensive 
reorganisation o f working practices, e.g. team-working and training to support it.
All interviewees from the Middle East organisations emphasised that Six Sigma 
implementation cannot be successful without the active participation o f  the 
employees and support o f  their top management. It was obvious that quality 
initiatives in these organisations were fully supported and led by top management, 
according to the interviewed managers quoted below. Without sufficient planning, 
preparation, commitment and support, top management are not likely to perform 
their roles in leading their organisations towards Six Sigma implementation.
Employee empowerment is a new way o f managing organisations towards a more 
complex and competitive future. A Six Sigma strategy is deemed to fail i f  the 
empowerment o f  employees is absent. To be an effective organisation, employees 
should be given power, information, knowledge, rewards and recognition that are 
relevant to business performance. Most Middle East organisations get their 
employees involved, delegate some authority to them and reward them. There is 
moderate evidence o f  reward and recognition systems and when introduced, they are 
in order to help motivate more junior employees. Effective communications were 
also cited as important.
Employee involvement requires many changes in the existing organisation practices 
and culture. Some Middle East organisations have achieved a close relationship 
between employees and managers. The policies in these organisations promoted 
teamwork and involvement. All responding organisations emphasised the role o f top 
management in the achievement o f successful employee involvement. In addition,
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the majority o f  organisations had made some efforts to bring about the changes in 
management approaches felt to be required.
Awareness training is a critical first step; employees need to know how to change or 
what to do differently for Six Sigma quality improvement to happen. Training needs 
to be provided in problem identification and solving skills, how to communicate 
effectively and how to ensure that teamwork and decision making foster continuous 
improvement.
The majority o f  respondents and interviewees in Middle East organisations indicated 
that there was good awareness o f Six Sigma principles, especially at high 
management level. Middle East organisations have to be always looking for 
improvement; they have to be trying to prevent problems and errors, rather than 
simply fixing them. In addition, they have to use cross-functional teams with 
representation from a number o f units or levels in the organisation to make the whole 
organisation push in one direction, which is improvement and customer satisfaction.
The results from the quantitative analysis found that Middle East organisations 
provide enough training in Six Sigma for employees. Because o f this, many 
employees could be skilled with Six Sigma tools and techniques. Several authors 
have also revealed that training and education are critical to successful Six Sigma 
implementation (Henderson and Evans, 2000; Wyper and Harrison, 2000; Goldstein, 
2001; Antony and Banuelas, 2002; Coronado and Antony, 2002; Lee, 2002; 
Sandholm and Sorqvist, 2002; Byrne, 2003; Johnson and Swisher, 2003; Anbari and 
Kwak, 2004; Antony, 2004; Antony and Fergusson, 2004; McAdam and Evans, 
2004; Antony et ah, 2005; Hendry, 2005; Antony, 2006; Kwak and Anbari, 2006; 
Antony et ah, 2007; Chakrabarty and Tan, 2007; Shahin, 2007). Most o f the 
respondents acknowledged that their organisations have spent time and money on 
training programmes, especially technical training. The training content, timing, 
length and methods were well designed to cover the real training needs and training 
was undertaken with no real solid objectives to fulfil.
Continuous training and education o f  employees on Six Sigma are critical to its 
success. So, once the Six Sigma infrastructure is defined with the assistance o f
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persons with adequate experience o f Six Sigma, training may begin. Without proper 
trainers and training procedures, Six Sigma creation would not be possible.
As discussed previously, Six Sigma is essentially a new approach for Middle East 
organisations. Consequently, employees’ training and education initiatives may help 
facilitate this change by providing employees with the skills they require to adapt to 
and to lead this change process. All respondents and interviewees indicated and 
agreed about the importance o f training for most organisation members concerning 
Six Sigma in terms o f concepts and philosophy. Without proper training, successful 
implementation o f Six Sigma would not be possible. Suitable training should play an 
important role in the success o f Six Sigma. Training for communication, training for 
teamwork and rewarding training effort with major emphasis on lower-level 
organisation member empowerment characterised organisations which were viewed 
as the most valuable in being recognised for highly successful Six Sigma 
implementation. In addition, they had recognised the importance o f continuous 
improvement and demonstrated the desire for improvement o f quality.
Training and education give a clear sense for employees to better understand the 
fundamentals, tools and techniques o f Six Sigma. Training is part o f  the 
communication techniques to make sure everybody in the organisation is applying 
and implementing the Six Sigma techniques effectively.
Six Sigma is not only a statistical or technical component, it is a cultural component. 
The cultural component o f Six Sigma must always be accounted for in the 
implementation and people involved must be allowed sufficient time to work on their 
allocated projects. For a full and successful implementation o f Six Sigma, 
organisations must take the cultural component into consideration.
All respondents indicated the importance o f  training for most organisation members 
concerning the Six Sigma with regard to concepts and philosophy. Training for 
communication, training for teamwork and rewarding training effort with major 
emphasis on lower-level organisation member empowerment characterised 
organisations which were viewed as the most valuable in being recognised for highly 
successful Six Sigma implementation. In addition, they had recognised the
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importance o f continuous improvement and demonstrated the desire for improvement 
o f quality. Without proper training, successful implementation o f Six Sigma would 
not be possible. Suitable training should play an important role in the success o f Six 
Sigma.
Six Sigma experts are emphasising that it will be difficult if  not impossible to meet 
and exceed the expectations o f the external customers if  attention is not paid to 
internal customers (employees). According to Dahlgaard et al. (2002), “Before you 
can satisfy external customers, however, you must first eliminate some o f  the 
obstacles to the internal customers (i.e. the employees) and create the conditions 
necessary for them to produce and deliver quality.”
All Middle East organisations surveyed have developed and organised training 
programmes to equip their employees with up-to-date and relevant knowledge, skills 
and abilities to implement the Six Sigma successfully and effectively. In most 
Middle East organisations, training to introduce Six Sigma was limited to employees 
who were expected to follow the implementation o f Six Sigma with the consultant.
Middle East organisations should learn how to transform their manpower up to Six 
Sigma standards. All employees, including top management, should be highly 
trained, motivated and empowered to be able to fulfil the process and customer 
requirements. Training is a critical first step. Employees need to know how to change 
and what to do differently for the Six Sigma programme to happen. This involves the 
provision o f training in quality tools, problem identification and solving skills, in 
communicating effectively, teamwork and decision making to foster continuous 
improvement. Ahire et al. (1998) emphasised that unless employees have received 
formal systematic training in quality awareness and quality tools, any sort o f 
involvement will not be effective. In addition, Middle East top management must be 
well trained and cascade training to their subordinates and this involvement in 
training will make them obliged to make the trip to quality smooth and successful.
There was clear evidence that employees in these organisations are somehow trained 
and have good experience but they are not really motivated to be involved in 
implementing the Six Sigma programme in their organisation. Also, it was clear from
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the responses given that many organisations had made quite extensive changes to 
their organisational cultures in order to support Six Sigma implementation. In 
addition, Six Sigma projects have to be carefully reviewed, planned and selected to 
maximise the benefits o f implementation. The project has to be feasible, 
organisationally and financially beneficial and customer oriented.
This is a big challenge in Middle East organisations, because most o f the employees 
do not like changes in job style. They may not contribute to such a project and, in the 
researcher’s opinion, the reason is the lack o f rotation and team work involvement. If 
organisations select new employees with two to four years’ experience o f  Six Sigma 
projects, they may succeed more quickly, because they want to improve and take 
responsibility in such a project, so employees’ resistance would be solved. With a 
good reward system, they could easily overcome this kind o f  challenge. It is a 
challenge to change employee culture because most employees cannot accept any 
changes. The other reason is that some employees worked in one place for a long 
time and the job process has become part o f their daily routine, so they cannot easily 
accept the change.
The implementation o f Six Sigma methodology needs to fit with an organisation’s 
culture. It seems that most o f the responding organisations which have succeeded in 
managing change have identified that the best way to tackle resistance to change is 
through increased and sustained communication, motivation and education.
There were some difficulties in obtaining data, including the lack o f  any survey 
activities by most o f the organisations, lack o f  research and development units and 
the lack o f other external institutes to conduct such activities. There is no kind o f 
information sharing between Middle East organisations, which makes benchmarking 
against competitors or best practice in the country not visible. It is essential that 
besides the communication process one should also take care o f  overcoming the 
barriers which can affect it. Without effective communication, there can be little or 
no organisational performance and innovation.
Six Sigma requires top management dedication and contribution to resources and 
effort. They should be influential enough to restructure the business and change the
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attitudes o f the employees towards Six Sigma. The Middle East organisations’ CEOs 
are often involved in the implementation o f Six Sigma. Organisational infrastructure 
needs to be established with well trained individuals ready for action. 
Implementation o f  Six Sigma projects means commitment o f  resources, time, money 
and effort from the entire organisation.
From the interviews with Middle East interviewees, there was evidence o f good 
communications between the top management and low level employees, which is a 
vital step to introduce quality management to the organisation through employee 
involvement. Communication is the first step to open channels o f understanding 
between management and employees and to build trust and respect which is the case 
now in some Middle East organisations, as one o f  the interviewees stated. All 
respondents agreed that there has to be open door communication between the lower 
employee levels and top management in the organisation; projects have to include 
telling employees about objectives or benefits. Most o f the Middle East organisations 
have multi-national employees with different languages and different religions. 
These factors affect the communication process among themselves and their 
relationship with their top management.
There has to be a clear set o f measures and metrics to incorporate customer 
requirements. The project has to be reviewed periodically to evaluate the status o f the 
project as well as the performance o f  the Six Sigma tools and techniques being 
implemented. The project should be well documented to track project constraints, 
mainly cost, schedule and scope. There should also be a ‘lessons learned’ mechanism 
to capture the key issues o f previous projects.
Overall, interviewees noted the importance o f ensuring the integration o f Six Sigma 
with customer satisfaction in order to be successful in the Middle East context. The 
interviewees also gave specific examples o f the types o f measures introduced by an 
educational establishment to support Six Sigma implementation. In addition, they 
provided a number o f examples o f specific organisations which had successful Six 
Sigma implementation and which largely mirrored those mentioned by the other 
interviewees as being used to support Six Sigma in other Middle East countries. 
These included, for example, extensive Six Sigma training programmes,
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reorganisation o f  employees into teams, customer satisfaction and changes to a Six 
Sigma culture.
The majority o f  interviewees indicated that the Middle East organisations are now 
promoting Six Sigma as a way o f increasing efficiency and productivity in all 
sectors. Continuous Improvement (Cl) means making things better. It refers to all 
efforts directed to increase effectiveness and efficiency in meeting accepted customer 
expectations. It involves analysing and redesigning processes to remove barriers and 
inefficiencies in the organisation.
The major conclusion reached in this study, supported by the findings, is that all 19 
CSFs are essential for a successful implementation o f  Six Sigma and ensuring an 
organisation-wide commitment to that. The interviewees stressed the importance o f 
all the 19 CSFs and to involve them in the Six Sigma initiative in order for it to be 
successful. Some o f  the interviewees commented that organisational culture in their 
organisations was traditionally somewhat bureaucratic and inefficient and that when 
introducing Six Sigma there had been a need for organisations to review and improve 
their processes. It was noted that Six Sigma had become a popular management 
method which supports process change and focuses on continual improvement o f 
working practices. Process improvement also brought about a need for training 
employees in methods o f measuring outputs and quality.
In the conclusions that can be drawn from the study findings, it might be inferred that 
organisations in the Middle East are making considerable efforts to adapt their 
working cultures to support effective Six Sigma implementation. In addition, the 19 
CSFs identified play a significant role in the Six Sigma project implementation in the 
Middle East and respondents and interviewees share the same perceptions 
concerning the criticality o f the 19 CSFs. The impact o f  these factors affects 
successful and effective Six Sigma implementation. They must be carefully 
considered and monitored at all stages o f the Six Sigma project implementation in 
the Middle East.
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8.3.4 Key Findings on Satisfaction with Six Sigma Implementation
Another main objective o f this study was to explore the level o f satisfaction with Six 
Sigma implementation in the Middle East organisations (Section 1.4).
The findings o f  the qualitative data analysis o f the interviews supported the findings 
gained from the quantitative data analysis (Sections 6.3.4 and 7.3.4, and Tables 6.55 
and 7.26). Interviewees had a high level o f  satisfaction with their organisations’ 
implementation o f Six Sigma projects for almost all. In addition, most interviewees 
prefer Six Sigma as being excellent, which is a higher level compared to other 
quality management initiatives. In addition, the respondents and interviewees felt 
that the present atmosphere and state o f most Middle East organisations are right and 
mature for successful implementation o f Six Sigma.
Regarding whether there is a difference in the satisfaction with the Six Sigma 
implementation programme, the results o f the significant differences’ analysis clearly 
revealed that (see Section 6.3.4.2):
■ There were slight differences (P < 0.05) in the satisfaction with success o f Six 
Sigma implementation between the three countries (see Table 6.54). UAE 
organisations were more satisfied than their Egyptian and Saudi counterparts.
■ There were slight differences in satisfaction (P < 0.05) between the sectors 
(manufacturing and services) (see Table 6.55). Services organisations were 
more satisfied than their manufacturing counterparts.
■ There were no differences in satisfaction (P  > 0.05) between the size o f 
organisations (large organisations and SMEs) (see Table 6.56). This indicates 
that both large organisations and SMEs respondents are equally satisfied with 
their implementation o f Six Sigma.
■ There were no differences (P > 0.05) in satisfaction with the success o f Six 
Sigma implementation between the managerial and operational organisational 
positions (see Table 6.57). This indicates that respondents in both organisational 
positions are equally satisfied with their implementation o f  Six Sigma.
The results o f the correlation indicate that:
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■ CSFs o f Six Sigma project implementation are highly correlated with the 
satisfaction with success o f the Six Sigma project (see Table 6.61). Therefore 
these variables are considered as very significant for the successful and effective 
implementation o f the Six Sigma model.
■ There is a significant relationship between all the CSFs and satisfaction. This 
means that an increase in the CSFs’ considerations leads to an increase in 
satisfaction.
Therefore we can conclude that, generally, all the respondents, interviewees and their 
organisations were highly satisfied with the results o f their current implementation o f 
Six Sigma projects, regardless o f countries, sectors, organisation sizes and 
organisational positions. The level o f satisfaction in the three countries was slightly 
different, respondents and interviewees in UAE organisations being more satisfied 
with implementation than their Egyptian and Saudi counterparts. Furthermore, the 
services sector organisations were more satisfied with their implementation than their 
counterparts in manufacturing. In addition, the level o f satisfaction in the two sizes o f 
organisations was almost the same. Finally, in the organisational positions, the level 
o f satisfaction in both was almost the same.
8.4 Proposed G eneric M odel for Successful and Effective Im plem entation of 
Six Sigma in M iddle E ast O rganisations
Finally, as stated in Section 1.4, one o f the main objectives o f  this research is to 
propose a generic model for successful and effective implementation o f  Six Sigma in 
Middle East organisations. Accordingly, this is based on the comprehensive review 
o f literature, best practices and comprehensive discussion and interpretation o f 
overall findings derived from the analysis o f data o f  this study that highlighted the 
elements found to be critical to Six Sigma implementation identified through the 
survey questionnaire and interview findings. It is thus appropriate and beneficial to 
combine the elements into a generic model that can provide a description o f  their role 
in successful implementation. Figure 8.2 illustrates the proposed model.
As the figure shows, the proposed model has been divided into five elements 
representing dimensions related to successful and effective implementation o f Six
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Sigma. All the elements are interdependent and each dimension has to be well 
managed and should be used to drive the next dimension. In other words, failure in 
one element can have a ripple effect; therefore each element must be carefully 
considered and all addressed at the same time to ensure successful implementation.
Figure 8.2: Proposed generic model for successful and effective implementation o f 
Six Sigma in Middle East organisations
The correlations among these sets o f elements were tested and indicated a highly 
positive correlation between (1) good reason needed for Six Sigma implementation 
and effective consideration o f Six Sigma implementation, (2) proper solutions to 
existing challenges o f  Six Sigma implementation and effective consideration o f Six 
Sigma implementation, and (3) effective consideration o f Six Sigma implementation 
and successful implementation (see Section 6.3.4.2.2, Table 6.60). The results show 
evidence o f a strong positive correlation between all variables and should be 
considered as a significant factor in implementing Six Sigma. The model shows a 
very significant correlation as well as a strong support for the correlation analysis 
between the variables. These variables proved to be high and provide evidence that 
the research model is conceptually and empirically valid.
Primarily, it is vital to note that the fundamental structure o f  the proposed model is 
based on two main claims. First, there is an internal correlation between the 
elements; second, there is a good and direct influence o f CSFs on organisations’ 
satisfaction with the successful implementation o f  Six Sigma. So, the fundamental 
premise o f the model is that Six Sigma will lead to superior results o f successful
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implementation that lead in turn to high satisfaction. Furthermore, the model is a 
guide for any organisation thinking about or already implementing a Six Sigma 
project. The model allows the organisation to focus on all the elements required to 
make the project a success and helps to avoid any pitfalls.
The model represents a highly useful key to establishing Six Sigma success in the 
Middle East and for increasing the degree o f  effectiveness in the implementation o f 
Six Sigma by other Middle East organisations. It reflects the study findings and has 
been conceived and structured for maximum practical value in providing useful 
implementation guidelines and in serving as a good theoretical and empirical model 
for improving Six Sigma implementation within the Middle East organisations. 
Furthermore, the model can be generalised in the Middle East, applied to 
organisations o f  any size or sector and, as well, be used in a generic sense by Middle 
East organisations with different geographical locations and industry backgrounds.
The researcher can strongly conclude that the proposed model can be applied to all 
organisations implementing Six Sigma in the Middle East (large organisations and 
SMEs, manufacturing and services).
8.5 Chapter Summary
This chapter has provided a comprehensive discussion o f  the empirical findings o f 
the study obtained from results o f analysis o f  the research survey questionnaire 
(quantitative analysis) and semi-structured interview (qualitative analysis), Chapters 
6 and 7, respectively. These findings were discussed, summarised, reviewed and 
validated in terms o f the review o f literature. The discussion o f  the general findings 
o f  the research demographic data and o f the major findings o f  the research questions 
is presented in detail. Furthermore, the results o f  the survey are discussed in 
conjunction with the conclusions reached from the semi-structured interviews, which 
are also summarised in this chapter. Finally, from the key findings, according to 
systematic analysis and integration o f data from the quantitative and qualitative 
research, an implementation model for effective implementation o f  Six Sigma has 
been proposed. The proposed Model provides guidelines on how to create a
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successful and effective Six Sigma implementation as the target o f the quality 
process.
A comparison was made between characteristics o f the three countries, the two 
industry sectors, the two organisation sizes and the two organisational positions. The 
findings were then discussed by comparing with the literature review.
The following chapter will present the final and overall conclusions and 
recommendations drawn from the study.
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CHAPTER 9
CONCLUSIONS AND RECOMMENDATIONS
9.1 Introduction
This final chapter presents the conclusions and recommendations o f  the thesis and 
reviews and summarises the whole o f the present research. First, it overviews the 
research questions, aim and objectives, the design and methodology, data collection 
and data analyses and then a summary o f the findings (Section 9.2). Next, it gives 
overall conclusions based on the analysis and the findings o f  the quantitative and 
qualitative analysis o f the study (Section 9.3). In addition, it provides the 
contributions o f this research, divided into literature, methodological and practical 
(Section 9.4). Fourth, it highlights limitations o f the research (Section 9.5). Fifth, it 
gives recommendations based on the research findings (Section 9.6). Then it offers 
suggestions and directions for future research (Section 9.7) and summarises the 
chapter (Section 9.8). Finally, it ends with some concluding remarks (Section 9.9). 
The structure o f this chapter is shown in Figure 9.1.
p
p
pa
a
* CHAPTER 9: Conclusions and Recommendations
• Introduction (Section 9.1)
• Overview o f Research (Section 9.2)
• Research Conclusions (Section 9.3)
• Research Contributions (Section 9.4)
• Research Limitations (Section 9.5)
• Research Recommendations (Section 9.6)
• Directions for Further Research (Section 9.7)
• Chapter Summary (Section 9.8)
• Concluding Remarks (Section 9.9)
Figure 9.1 : Structure o f Chapter 9
9.2 Overview of Research
By recognising the gaps in current literature, this study was able to identify relevant 
dimensions o f  Six Sigma implementation and the related literature concerning the
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fundamentals o f Six Sigma was reviewed in Chapter 2. Subsequently, Chapter 3 
discussed in brief the implementation issues o f Six Sigma. Then, critical factors for 
successful and effective implementation o f Six Sigma in Chapter 4. The research 
design and methodology were presented in Chapter 5 and the quantitative and 
qualitative data were analysed in Chapters 6 and 7, respectively. The interpretation 
and discussion o f quantitative and qualitative results and proposed model were then 
addressed in Chapter 8. The following sub-sections now provide an overview o f the 
research questions, aims and objectives, an overview o f the research design and 
methodology, data collection and data analyses and then a summary o f the key 
findings and generalisation o f research findings.
9.2.1 Overview o f Research Questions, Aim and Objectives
To deal with the research problem gaps, the following was the main research 
question answered:
RQ: How fa r  are the Middle East organisations from being Six Sigma ones?
Besides this main question, the following six research sub-questions were also 
answered in the sections indicated, as follows.
RQ1: What is the current status o f Six Sigma implementation in the Middle East 
context? (Sections 6.2.1, 6.2.2, 6.2.3, 6.2.4, 7.2.1, 7.2.2, 7.2.3, 7.2.4, 8.2.1,
8.2.2,8.2.3 and 8.2.4).
RQ2: What are the reasons/benefits that encourage organisations to implement Six 
Sigma projects in the Middle East context? (Sections 6.3.1,7.3.1 and 8.3.1).
RQ3: What are the major challenges that might be commonly encountered during 
implementation o f Six Sigma projects in Middle East organisations? 
(Sections 6.3.2, 7.3.2 and 8.3.2).
RQ4: What are the critical success factors (CSFs) for the implementation o f Six 
Sigma in the Middle East context? (Sections 6.3.3,7.3.3 and 8.3.3).
RQ5: What is the level o f  organisations’ satisfaction with their implementation o f 
Six Sigma projects in the Middle East context? (Sections 6.3.4, 7.3.4 and 
8.3.4).
RQ6: How could Six Sigma projects be implemented successfully and effectively 
in the Middle East organisations? (Section 8.4).
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As mentioned previously (Chapter 1), the aim o f this empirical research is 
exploratory and comparative in nature and related to the main research question of 
how far the Middle East organisations are from being Six Sigma ones. It therefore 
seeks to answer the research questions and contribute to the body o f knowledge in 
the Six Sigma field by exploring and gaining a richer picture o f  the current status o f 
the implementation o f Six Sigma in Middle East organisations and to identify a 
comprehensive set o f potential determinants influencing the successful 
implementation o f a Six Sigma project. To achieve this effectively, the nine research 
objectives were carefully thought out to answer the six sub-questions and each 
objective was discussed and addressed separately by means o f a triangulation method 
(questionnaire and interview) as follows:
1. To answer RQ1:
■ R O l: To give a clear profile o f the organisations that have implemented or are 
implementing Six Sigma projects (Sections 6.2.1 7.2.1 and 8.2.1) by 
determining the organisations’ locality (Saudi Arabia, Egypt or UAE) 
(Sections 6.2.1.2, 7.2.1.2 and 8.2.1), sector (manufacturing or services) 
(Sections 6.2.1.3, 7.2.1.3 and 8.2.1) and size - according to number o f 
employees (large organisation or SME) (Sections 6.2.1.4,7.2.1.4 and 8.2.1).
■ R 02: To give a clear profile o f  the personnel responsible for Six Sigma 
implementation (Sections 6.2.2, 7.2.2 and 8.2.2) by determining their 
nationalities (national or non-national) (Sections 6.2.2.2, 7.2.22  and 8.2.2), 
their organisational positions (managerial or operational) (Sections 6.2.2.3, 
7.2.23 and 8.2.2), their Six Sigma roles (top management, Champion, MBB, 
BB, GB) (Sections 6.2.2.4, 7.2.2.4 and 8.2.2), time spent in the organisations 
(Sections 6.2.2.5, 7.22.5 and 8.2.2), time as Six Sigma certified/qualified or 
familiar with it (Sections 6.2.2.6, 7.22.6  and 8.2.2) and number o f 
involvements in Six Sigma projects (Sections 6.2.2.7, 7.22.7  and 8.2.2).
■ R 03: To give a clear profile o f  the Six Sigma programme (Sections 6.2.3,
7.2.3 and 8.2.3) by determining when it was initiated (Sections 6.2.3.1, 7.2.3.1 
and 8.2.3), who was its primary responsible (Sections 6.2.3.2, 7.23.2  and
8.2.3) and what other quality initiatives had been implemented or were being
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implemented at the time o f initiation o f the programme (Sections 6.2.3.2, 
7.2.3.2, and 8.2.3).
■ R 04: To give a clear profile o f the Six Sigma implementation (Sections 6.2.4,
7.2.4 and 8.2.4) by determining the present status o f implementation (Sections 
6.2.4.1, 7.2.4.1 and 8.2.4), current pre-DMAIC and DMAIC stages o f 
implementation (Sections 6.2.4.2, 7.2.4.2 and 8.2.4), how many projects had 
been implemented so far in each organisation (Sections 6.2.4.3, 7.2.4.3 and
8.2.4), the completion time in months o f projects implemented (Sections 
6.2.4.4, 7.2.4.4 and 8.2.4), the percentage o f employees involved in 
implementation (Sections 6.2.4.5, 7.2.4.5 and 8.2.4), the level o f organisational 
resistance to the programme (Sections 6.2.4.6, 7.2.4.6 and 8.2.4) and the 
importance o f the use o f external consultants in the planning and 
implementation o f  Six Sigma in the organisations (Sections 6.2.4.7, 7.2.4.7, 
and 8.2.4).
2. To answer RQ2:
■ R 05: To determine the reasons/benefits that encourage organisations to 
implement Six Sigma projects in the Middle East (Sections 6.3.1, 7.3.1 and 
8.3.1).
3. To answer RQ3:
■ R 06: To determine and highlight the major challenges (difficulties and 
barriers) commonly encountered during the implementation o f Six Sigma 
projects in the Middle East organisations (Sections 6.3.2, 7.3.2 and 8.3.2).
4. To answer RQ4:
■ R 07: To identify the CSFs that impact on the effective implementation o f Six 
Sigma in Middle East organisations (Sections 6.3.3, 7.3.3 and 8.3.3).
5. To answer RQ5:
■ R 08: To measure the organisations’ level o f  satisfaction with implementation 
o f Six Sigma in the Middle East context (Sections 6.3.4,7.3.4 and 8.3.4).
6. To answer RQ6:
■ R 09: To learn from best practices and to develop and propose a generic model 
for successful and effective implementation o f  Six Sigma in the Middle East
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(Sections 8.4). In addition, to make some recommendations to Middle East 
organisations for successful and effective Six Sigma implementation that 
include good reasons and full benefits from implementation, solutions to 
existing challenges o f implementation and recommendations for effective 
consideration o f CSFs o f  Six Sigma.
9.2.2 Overview o f  Research Design and Methodology, Data Collection and Data 
Analysis
To obtain a deeper understanding o f the current status o f the implementation o f Six 
Sigma in Middle East organisations, a systematic study with a review o f the relevant 
literature was undertaken, followed by extensive data collection, analysis and 
interpretation. Consequently, the researcher was very careful when choosing data 
collection methods to ensure the data generated fit with the research objectives and 
answered the research questions.
As mentioned in Chapter 5, to achieve the study objectives, this research was 
empirically deductive, exploratory and comparative, using a  methodological 
triangulation approach combining quantitative (questionnaire) and qualitative (semi- 
structured interview) methods. A questionnaire and interview were used as 
confirmatory tools to answer the research questions and are viewed as 
complementary to each other. The overall aim o f using mixed methods was to make 
ensure the research findings (the questionnaire findings and the semi-structured 
interviews findings) are more reliable and valid, and to reduce the level o f  inherent 
bias by comparing sets o f data, i. e. ‘data triangulation’.
A total o f 561 survey questionnaires were distributed by hand and e-mail to most, if  
not all, persons involved in Six Sigma project implementation in 44 Middle East 
organisations in the three most important countries in the Middle East (Saudi Arabia, 
Egypt and UAE) that had already implemented or were in the process of 
implementing Six Sigma projects. The response rate was 41.35 % (232 
questionnaires), considered very satisfactory, and it could be said that the actual 
response rate was very high for this type o f  research. All the responding 
organisations have experience o f Six Sigma but with varying levels o f  progress and
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success. In addition, 74 semi-structured interviews took place with respondents at 
different levels o f Six Sigma knowledge and expertise, representing 37 Middle East 
organisations, following the completion o f the survey questionnaire. These 
interviews provided the researcher with excellent and useful information and their 
analysis supported the results gained from the questionnaire analysis to explain all 
the research. A non-probability sampling design (purposive, also called judgement 
sampling) was adopted. The data were gathered in 2008-2009 and after a pilot study 
which also tested the validity o f the questions designed for the interviews.
The units o f analysis (the target respondents for the sampling) were the Six Sigma 
organisations’ senior top management persons such as CEO, MD, general managers 
and quality managers and Six Sigma certified/qualified persons (Champions, MBBs, 
BBs, GBs) as being directly involved in the implementation process and having 
knowledge and experience o f Six Sigma projects in their organisations.
The collected data were analysed using SPSS (Statistical Package for Social 
Sciences) (version 16) and Microsoft Excel 2007. An identical methodology was 
applied to each key issue o f Six Sigma implementation in this research. For each o f 
them, the descriptive analysis highlighted measures o f  mean and standard deviation, 
and then results were ranked to prioritise the items for each o f  the three countries, 
then overall. The same statistical analyses were applied. The statistical test 
procedures to determine the degree o f significance and correlation between the issues 
were also presented. Similarities and differences between the experience o f Six 
Sigma implementation for Saudi Arabia, Egypt and UAE and then overall were 
considered and analysed.
Reliability analysis was carried out for all the measuring instruments in the 
questionnaire by computing the correlations o f  each item’s score with the total scale 
score (corrected item-total correlation) and also a coefficient alpha to obtain the total 
dimension o f  the constructs; Cronbach’s alphas were also used to assess the internal 
consistency reliability. The results for testing question reliability indicated that the 
questions were reliable. Moreover, the correlations between the research variables 
were calculated. Data analysis was done by compiling the data and presenting the 
findings in graphs, charts and tables, which were then discussed by comparing with
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the literature review. In addition, comparative analysis o f data from respondents of 
the three countries was tabulated to present differences and similarities o f their 
implementation. The results were then benchmarked against the cultural contexts of 
the three countries.
In addition, the proposed research model and the relationship among the variables in 
this research were examined using correlation coefficient analysis and the 
coefficients were used to validate the model. The test probed the relationships 
between each o f  the independent and dependent variables in the model and revealed 
a correlation between them. Relationships between dependent and independent 
measures were analysed with correlation techniques. All these tests were done with a 
confidence level o f 95% and 2-tailed significance results. Measures o f correlation 
indicate the strength and the direction o f the linear relationship between a pair of 
variables. In addition, it is important to assess the significance o f  the relationships, o f 
which only the significant ones can be accepted and all the results o f the correlation 
analysis are presented and discussed.
9.2.3 Summary o f  Key Findings
To summarise the key significant findings, the study revealed that:
■ Generally, Six Sigma is still in the beginning stages o f  the implementation 
approach in the Middle East organisations.
■ All the responding Middle East organisations have experience o f  Six Sigma but 
with varying levels o f progress and success. The selected sample varied in 
location, business sector, size and maturity level o f its implementation.
■ Six Sigma has been implemented in both manufacturing and services 
organisations in the three countries covered. Overall, the majority were in the 
services sector.
■ Six Sigma has been implemented in both sizes o f  organisations: in large 
organisations and in SMEs in the three Middle East countries, more by the 
former than the latter.
■ Overall, the nationality percentages o f questionnaire respondents were the same, 
with 50% nationals and non-nationals, while the interviewees were 55.41% and 
44.59%, respectively.
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■ Six Sigma has been implemented by both organisational positions: managerial 
and operational. Overall, the majority o f the respondents and interviewees were 
managerial rather than operational in all three countries.
■ The Six Sigma roles o f the respondents and interviewees were mainly top 
management executive managers (CEOs, general managers), quality managers, 
Six Sigma Champions, MBBs, BBs and GBs. Overall, the majority o f 
respondents and interviewees were BBs.
■ Overall, the respondents and interviewees have been working in their 
organisations for different lengths o f time, the majority for around 10 years.
■ Overall, the respondents and interviewees were certified/qualified and familiar 
with Six Sigma implementation. The majority had between 6 and 8 years’ 
experience.
■ For involvement o f  respondents and interviewees in Six Sigma implementation 
projects, overall, the majority were involved in between 1 and 10 projects.
■ The majority o f the organisations have been implementing a Six Sigma 
programme for about 7 years.
■ In most cases, Six Sigma was responsible by external consultants, followed by 
directors.
■ All the responding organisations had implemented one or more o f the other 
quality programmes (TQM, ISO-9000, BPR or Benchmarking) before 
embarking on the Six Sigma programme to measure their process performance 
and reach customer satisfaction.
■ Regarding the implementation status o f Six Sigma, most o f  the organisations are 
in the partially (DMAIC) stage o f Six Sigma implementation.
■ For the current pre-DMAIC and DMAIC stages o f Six Sigma implementation, 
overall, in the pre-DMAIC stage, the respondents’ and interviewees’ 
organisations were in the training and start-up stages. In addition, in the 
DMAIC stages, most o f the organisations were in the analyse stage.
■ Regarding the number o f projects completed, overall, most o f  the organisations 
had completed 6-10 projects, followed by 11-15. No organisation so far had 
completed more than 40 projects.
■ Regarding the average time for completing implementation o f Six Sigma 
projects, most o f the respondents and interviewees reported an average o f 4-6 
months and 7-9 months, respectively.
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■ The majority o f  organisations involved around 1-20% o f their employees in the 
Six Sigma projects.
■ Regarding the organisational resistance to Six Sigma implementation, overall, 
most o f  the organisations had not faced any resistance.
■ Overall, the majority o f respondents and interviewees see the use o f external 
consultants to assist them in implementing Six Sigma as very important.
■ All the Middle East organisations used external consultants, mostly for training 
Six Sigma team members, to facilitate the implementation o f  Six Sigma.
■ Regarding the potential benefits achieved through Six Sigma implementation, 
the results showed the most significant benefits achieved.
■ The most significant reasons for/ benefits o f  Six Sigma implementation in the 
Middle East gained include improving customer satisfaction (understanding 
customer needs and expectations), improving business, financial performance 
and organisation efficiency, building organisation reputation and creating new 
customer opportunities, improving process performance continuously from 
reactive to proactive and improving and increasing earnings, profitability and 
market share.
■ Regarding the challenges faced in Six Sigma implementation, the study 
indicated the major challenges faced by the organisations in the Middle East, 
which include lack o f top management commitment and support, lack o f 
communication, selecting suitable projects, organisational resistance (fear o f 
change) and insufficient training.
■ The most significant CSFs o f Six Sigma in the Middle East include top 
management commitment and support, continuous training and education, 
readiness for cultural change, integrating Six Sigma with customer satisfaction, 
with corporate business strategy, and with existing initiatives, and project 
management skills.
■ Most o f  the organisations are satisfied with the results o f  implementation o f  Six 
Sigma.
■ In the end, based on overall findings o f the study, a proposed generic model for 
successful and effective Six Sigma implementation in the Middle East has been 
developed.
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9.3 Research Conclusions
In the light o f  the research findings from the two methods and their discussions, 
many conclusions can be drawn from the study which had the aim o f investigating 
the current status o f  Six Sigma implementation in the Middle East.
Generally, the research results reveal a number o f  inspiring, interesting and 
significant findings. Further, this study provided clear evidence that Six Sigma is 
being implemented and has been growing in the Middle East organisations. More and 
more o f them o f different sizes and from different sectors are beginning to implement 
Six Sigma projects. Successful implementation and growing organisational interest 
in Six Sigma programmes have been exploding in the last few years in the Middle 
East. It is rapidly becoming a major driving force for many organisations.
The study results gave a sufficiently and fairly representative and complete picture o f 
the nature and current status o f implementation in the organisations studied. It 
presented the current status o f  Six Sigma implementation in the Middle East by 
identifying and presenting the most reasons for/ benefits o f  implementation o f  Six 
Sigma, the most common challenges faced and the CSFs o f  successful and effective 
implementation and, finally, the level o f satisfaction with the implementation. 
Understanding the key features, reasons/benefits, challenges and CSFs o f  Six Sigma 
provides opportunities to practitioners for better implementation o f Six Sigma 
projects.
This study has given a broader picture o f the similarities and differences between the 
experiences o f Six Sigma implementation in three Middle East countries. Also, the 
study reveals there are no obvious differences in findings between the three Middle 
East countries, sectors or size o f organisation on implementation in the Middle East, 
implementation strategies or results achieved. In addition, the study provided useful 
insights and indications as to how Six Sigma is implemented in the Middle East. The 
comparison between the three countries sheds light on the influence o f  culture in Six 
Sigma implementation. While the original focus o f Six Sigma was on manufacturing,
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today it has been widely accepted in the Middle East in both manufacturing and 
services processes.
Six Sigma implementation in the Middle East organisations aims to eliminate defects 
and the opportunity for defects. It uses a statistical unit o f  measurement to measure 
the capability o f  the process, then achieve defect-free performance and ultimately 
increase the bottom-line and customer satisfaction. It provides a better product or 
service faster and at a lower cost than the competition and it helps organisations to 
focus on developing and delivering near perfect products and services. Six Sigma is a 
management philosophy that can radically change the way mistakes are treated in the 
workplace. It is focused on eliminating these mistakes, thus teaching personnel how 
to improve the conduct o f business in the process. Six Sigma is a philosophy, a 
methodology and a process that incorporates change within an organisation to bring 
about improved business results and customer satisfaction. Six Sigma places an 
emphasis on data-driven, root-cause analysis by using a diverse collection o f tools to 
identify and address the sources o f special and common cause variation within the 
process.
Currently, it can be argued that, although the Six Sigma programme is still relatively 
new within the Middle East countries, it is well established, it is the fastest growing 
business management system in Middle East industry today and is spreading at a 
greater speed there as its implementation becomes more successful. It is also 
increasing in strength as it is used systematically and has quietly penetrated into the 
culture and has helped the Middle East organisations to produce products and 
services better, faster and cheaper by improving the capability o f  processes to meet 
customer requirements. The researcher believes that Six Sigma is implemented in the 
correct way in the Middle East and organisations derived greater benefits and its 
maximum potential.
Six Sigma initiative in the Middle East aims to increase the effectiveness and 
efficiency o f  processes to meet customer expectations. This requires better 
understanding o f the customer’s requirements and expectations (internal and 
external). For Six Sigma implementation in the Middle East to be successful, every 
member o f the organisations should have a clear understanding o f  customer
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requirements. The Six Sigma journey should start with an organisation belief and 
commitment to the philosophy o f Six Sigma by the top management. It requires 
significant changes in management philosophy and behaviours; it requires new 
priorities, additional resources, energy, time and consistent support. Six Sigma 
quality improvement is a continuous process and should not be thought o f as 
something with a beginning and an end. Without a strong commitment from the top 
to develop a healthy culture, based on fairness, respect, trust, open communication, 
shared information and teamwork, most organisations will not get very far in Six 
Sigma.
Cultural changes require time and commitment before they are strongly implemented 
into the organisation. Effective Six Sigma principles and practices are more likely to 
succeed by refining the organisational culture continuously. It must highlight that the 
creation o f a Six Sigma culture is neither fast nor easy. It takes a long time to achieve 
transformation. But it depends on the degree o f current efficiency and effectiveness 
in the organisation and o f course on the high degree o f  commitment o f top 
management and employees alike.
Generally, although Six Sigma is a relatively new experience in the Middle East, the 
study findings have pointed out that successful Six Sigma implementation is complex 
and does not come without challenges and those were analysed. It has, generally, 
been successfully implemented and its tangible and intangible benefits are obtained 
and acknowledged and it is being used extensively in all their industries. An 
improvement culture is developed and promoted throughout the organisations. In 
addition, currently, Six Sigma in the Middle East context is the most effective 
concept because o f  the interrelation between its strategy, organisational structures, 
procedures, tools and methods.
Six Sigma has given Middle East organisations a new way o f  doing business, 
enabling them to make a wise application o f statistical tools within a structured 
methodology, and repeat application o f strategy to individual projects, and complete 
projects that have had a substantial impact on the ‘bottom line’ (profit) as well as the 
‘top line’ (revenue). The successful implementation o f  Six Sigma in the Middle East
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can be seen as a reaction to increasing productivity and competitiveness in the 
region.
To overcome the challenges, the organisation needs a structured approach to 
assessing the status o f  the organisation, preparing the organisation at all levels in all 
ways, selecting and training personnel, ensuring well-rounded skills in all analysts, 
listening to feedback in an unbiased way and using structured measurement methods 
to assess if  the method is truly adding the desired benefits to the business.
Middle East organisations should be basically healthy before beginning Six Sigma 
implementation. Challenges within the Middle East organisations seem to be not 
difficult to overcome. The key to successful change is to believe that culture change 
is needed and it could happen as it has happened before in other quality management 
systems. For this to occur, a rigorous plan is needed to eliminate these challenges and 
prepare the ground by educating the top management who can take up the challenge 
and lead the transformation o f the Middle East organisations through the full 
involvement o f  every employee by empowering them to take the responsibility for 
improving their organisations.
This study has highlighted a number o f elements found to be critical in implementing 
Six Sigma in the Middle East. It has identified a series o f  CSFs (19) that must be 
carefully considered to ensure successful and effective Six Sigma implementation in 
the Middle East and that have a direct impact on successful implementation o f  the 
Six Sigma, all o f  which are highly interdependent. Nevertheless, it is crucial to 
address all these CSFs at the same time for successful implementation. In essence, 
failure in one factor can affect the overall Six Sigma project implementation.
It must be highlighted that the success o f Six Sigma in the Middle East depends 
highly on establishment o f the right organisational structure and culture in addition to 
the technical aspects o f  the implementation strategy. Fundamental improvements can 
be made only when the organisational culture is committed to change and everyone 
within the organisation is truly willing to make improvements in the way they do 
business. Through effective organisation-wide communication, organisational 
structure, appropriate reward and recognition systems and training policy, Six Sigma
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helps in creating the organisational culture, top management awareness, commitment 
and continuous follow-up throughout the programme which are crucial for successful 
Six Sigma implementation and creation o f an improvement culture.
The research concluded that the most important CSFs results are top management 
support and creating an effective organisational culture change. Most o f the 
responding organisations do have support from top management but the question is 
‘Is this support proper and strong enough to develop the organisation’s Six Sigma 
implementation?’ Based on the interviews, it is clear that most o f  the organisations 
feel good towards the top management because they get appropriate support. Also, 
because the Six Sigma concept is mature and new management, the top 
managements are certified/qualified to understand the new approach. Without 
continued top management support and enthusiasm, implementation will not be a 
success and most o f the organisations feel good towards the top management because 
they get appropriate support. Middle East organisations saw the strong support o f the 
CEO as being the key factor for the effective introduction and implementation o f Six 
Sigma.
Top management o f  the Middle East organisations have serious commitment in the 
form o f time, effort and resources. Culture change is essential to prepare an 
organisation to achieve successful Six Sigma implementation. An effective change o f 
culture ensures a smooth implementation o f Six Sigma with minimum resistance. Six 
Sigma is not only a statistical or technical component, it is a cultural component. Also, 
effective communication, teamwork, and employee education and training are 
considered as further important factors for Six Sigma implementation.
Considering cultural changes, most respondents and interviewees representing 
responding organisations indicated the importance o f  organisation-wide cultural 
acceptance o f change prior to their implementation o f Six Sigma. Six Sigma involves 
cultural change at all levels o f an organisation since efforts to adopt Six Sigma would 
succeed only if  they are accompanied by cultural change. It seems that some 
organisations that have succeeded in managing change have identified that the best 
way to tackle resistance to change is through increased and sustained 
communication, motivation and education. It is important as well to get as much
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practical feedback as possible from employees, plan the change through detailed Six 
Sigma implementation milestones, delegate responsibilities when possible and 
empower people to make their own decisions.
The researcher can conclude that Six Sigma has both management and technical 
components. The focus o f the management component is to select the right people 
for Six Sigma projects, select the right process metrics, provide resources for Six 
Sigma training, provide clear direction and guidance with regard to project selection, 
etc.. The focus o f  the technical component is on process improvement by reducing 
variation, creating data which explain process variation, using statistical tools and 
techniques for problem solving, etc..
9.4 Research C ontributions
This study, being within its scope, has contributed to the wealth o f  literature on Six 
Sigma implementation. The findings o f this research have several important 
contributions which could be very useful to the Middle East organisations and they 
will be explained from the perspectives o f  contributions to the literature and 
methodological and practical aspects in the following sub-sections.
9.4.1 Contributions to Literature
As clarified earlier (Section 1.3), extensive reviews o f  relevant literature reveal that 
there is no scientifically solid empirical research which has been undertaken and 
published on Six Sigma implementation in the Middle East in general (to the 
knowledge o f  the researcher). The bulk o f the literature is based on concepts o f Six 
Sigma, personal experiences and subjective evidence rather than on empirical 
investigation. So this research is thus offered and has added several distinctive 
contributions to the literature o f Six Sigma field by filling gaps in the existing 
literature with several dimensions to the investigation o f implementation o f  Six 
Sigma in the Middle East.
So, the most important contribution o f this study is its uniqueness and originality as 
the first o f  its kind to assess and examine empirically and comprehensively the
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current status o f Six Sigma implementation in the Middle East. In particular, the 
study has been uniquely effective in understanding, identifying and describing Six 
Sigma in the Middle East. It has empirically highlighted and identified a  series o f 
vital issues that must be carefully considered to ensure successful Six Sigma 
implementation never done before in the Middle East such as the reasons/benefits for 
implementing Six Sigma, the challenges facing the implementation o f Six Sigma in 
Middle East organisations and the key CSFs for the effective implementation o f Six 
Sigma programmes in Middle East industry distilled from a comprehensive review o f 
Six Sigma concepts and practice never carried out before in the Middle East.
9.4.2 Methodological Contributions
This study has developed a sound and solid method to test empirically multi-country 
samples. It also provided contextual and situational insights into how the 
organisations from different country backgrounds have implemented and dealt with 
Six Sigma. The evidence and factors emerging from these experiences have provided 
useful insight into the importance o f different factors and variables. Therefore, using 
both techniques led to a richer understanding o f the phenomena under investigation. 
In this respect, this study can serve as an exemplar o f how quantitative and 
qualitative studies can be used jointly.
9.4.3 Practical Contributions
This research has provided several major practical contributions by providing useful 
guidelines and significant resource for both academic researchers and practitioners 
in the Middle East to conduct further study in this field in the Middle East, to 
encourage them to present scientific, practicable and specialist studies in this field, 
and to understand the core characteristics o f  Six Sigma quality projects and the 
appropriate roles they should play during the stages o f  implementation and the 
appropriate factors they should consider for effective and successful stages o f Six 
Sigma implementation. Also, it provides a roadmap on how to implement Six Sigma 
successfully and effectively in the Middle East. In addition, this study has covered the 
Middle East and many other countries might benefit from the findings o f  this 
research for their own organisations. Also, the research is expected to provide useful 
information and great benefits to organisations implementing or wishing or planning
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to implement Six Sigma projects. This will also help them to avoid the risks during 
Six Sigma and the quality culture. It will help them to understand better the 
implementation o f  Six Sigma from an integrated point o f view.
This study has included a large number o f comparisons between the three Middle 
East industries. These comparisons may help to inform Middle East industries to 
evaluate their position among other countries and to take the necessary measures to 
correct any problems in their organisations. It has also been very keen to compare 
Six Sigma implementation in the Middle East in respect o f  countries, sectors, sizes 
and organisational positions, which has been intended to give a new dimension of 
Six Sigma implementation in the Middle East. It has laid stepping stones for Middle 
East organisations from which to initiate an implementation o f  Six Sigma and has 
highlighted some o f  the potential pitfalls which may be encountered along the way. 
Also, it provides and develops a step by step guide towards the successful and 
effective implementation o f Six Sigma in the Middle East and helps to gain greater 
understanding o f Six Sigma implementation in the region. It also offers some 
prescriptive guidelines for organisations interested in or currently implementing Six 
Sigma. In addition, the findings o f this study are important and relevant to all 
industry sectors with all sizes o f  organisations in the Middle East. It has provided 
useful guidelines in the form o f the critical elements and factors that can engender 
success or otherwise in Six Sigma efforts.
Finally, this study proposed a generic model that can be considered as a guide and 
checklist for successful and effective implementing o f Six Sigma projects in the 
Middle East. It is expected to be useful to a wide range o f  organisations, regardless 
o f sector, size, structure or maturity, and for use by organisations to measure the 
status o f  their existing Six Sigma practices, to identify shortfalls and gaps and to take 
steps for improvement, since it provides for a Six Sigma implementation to suit any 
business situation in the Middle East.
9.5 Research Limitations
No research can be done without some limitations which may constrain the full 
achievement o f its aims and objectives or prevent the researcher from getting all the
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information wanted. Some o f these limitations might be predictable, while others are 
not. This research is no different; however, every care was taken in structuring the 
research so that these limitations would not significantly affect its contributions. 
These limitations, although not impacting significantly on the contributions as 
outlined in the previous section, are nevertheless important for a more complete 
understanding o f  the research. They are mainly related to certain constraints imposed 
or recognised, such as limited literature, time and resources, effort and difficulty in 
access, fieldwork and analysis, as follows.
9.5.1 Literature
As discussed earlier in the research problems (research gap) (Section 1.3), Six Sigma 
implementation is an area o f research where literature is still inadequate, especially 
in the Middle East. This pushed for an option to follow an exploratory approach in 
this study. During the review o f literature, it was found that plenty o f authors and 
researchers cover definitions and importance o f Six Sigma implementation but only a 
few cover key issues in its implementation and none in the Middle East 
organisations; the lack o f such relevant literature and data was a disadvantage. This 
is particularly the case as the research seeks to investigate Six Sigma implementation 
in the Middle East, a feature which demands broadening the scope o f  the study in 
reviewing a large body o f relevant literature and collecting a huge set o f  appropriate 
data. However, while the researcher has attempted to meet such a requirement by 
reviewing various bodies o f literature and seeking different types o f data from both 
primary and secondary sources, it is not possible to claim that the empirical 
investigation o f  this study has come across all issues related to this perspective, at 
least those issues presented in the literature.
Since no rigorous theoretical or empirical research studies on implementation o f Six 
Sigma in the Middle East had been undertaken until the present, this limited the 
literature search and the discussions o f findings. So, although this study has added to 
the originality and value o f this work, the researcher has not had the benefit o f 
learning from others’ mistakes or building on findings o f  other studies in the Middle 
East.
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9.5.2 Time and Resources
The limitations o f time and financial resources represent constraints for all researches 
and this study was no exception. Time and resources are very important in any 
empirical study. Those available for this research were quite challenging. Such a 
large research like this needs more time and resources in order to enable the 
researcher to achieve its objectives. Since the research was a triangulation in three 
countries, the time span o f the study was thus limited, constraining the scope o f the 
research. In addition, obtaining data from three different countries is highly costly 
and needs a lot o f  time and effort. Finally, as initially expected, the work required to 
achieve this study would take much longer than the rigid time constraints o f doctoral 
research.
9.5.3 Access
Access is very important in this kind o f research, and in this study, access to data 
required was not easy and it was also not possible to gain access to all o f the 
organisations that implemented Six Sigma in the Middle East countries at that time. 
The researcher therefore believed that limiting the study to three countries would 
optimise the use o f the available resources and capture the study objectives, since 
more than three would not have been easy to manage nor practical to achieve. 
Therefore it is quite clear that the work required close involvement and cooperation 
from the participating organisations. Good connections and access are crucial in a 
situation like this. So, getting data from 44 organisations in three countries would be 
very difficult unless access was gained to them, fortunately granted.
Since the researcher is a Saudi working in one o f  the participating Saudi 
organisations, he found that personal relationships are very important to get access to 
targeted organisations and their respondents. The good relationship allowed the 
researcher to gather more data in a friendly way. On the other hand, the Middle East 
organisations’ culture is power-based, so it is difficult to obtain information; the 
word ‘confidential’ is common, even among internal employees. I f  the researcher 
does not establish a good personal relationship with the targeted organisations and 
their management before starting data collection, efforts may be doomed to failure.
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9.5.4 Fieldwork
Other limitations for this study are related to its fieldwork. Those encountered by the 
researcher included:
■ Considerable efforts were needed to try to convince some organisations and 
respondents to take part in this research.
■ A cultural problem sometimes occurred. While explaining the research topic to 
some respondents, immediate disappointing responses were encountered due to 
unwillingness to participate.
■ Some respondents in some organisations hesitated to accept questions without 
approval from their top management.
■ Many interviewees, because o f  their worry that the tape would be passed to their 
top management, would not tolerate tape-recording o f  interviews. This was the 
reason for reliance on field notes o f interviews.
■ Most o f the top management respondents were far too busy to make themselves 
available for interview.
■ Many o f the respondents preferred to fill in questionnaires rather than participate 
in the interview.
9.5.5 Analysis
Another important limitation o f this study relates to an issue common to most 
researches, that is the truthfulness o f the respondents and interviewees when 
completing the survey questionnaire or answering the interview questions. In 
addition, there is no way to ensure that the respondents always understand the heart 
o f  each question in the way the researcher wants it to be understood. Given these 
considerations, it is reasonable to conclude that the respondents may have provided 
answers deviating from reality. However, the researcher cross-checked data across 
the various levels o f  investigation to reduce the degree o f  discrepancies that could 
creep in. He also used interviews to avoid this problem and support the questionnaire 
results. Unfortunately, the tape recording o f  interviews was not accepted by 
interviewees because o f their worry that the tape would be passed to their bosses.
Another important point is that, although all the interviewees were willing to answer 
all interview questions, most o f them were giving short answers without any
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explanation that helped the researcher to take quotations to support analysis. In 
addition, the data provided were based on what people said rather than on what they 
do. Whatever the respondents and interviewees replied cannot be automatically 
assumed to reflect the truth and interview results can be seen as indicative rather than 
statistically representative o f the population as a whole. It is therefore possible that 
some o f  these findings may be biased due to the direct participation o f the 
respondents in the organisation’s Six Sigma efforts. The study findings depended on 
the judgement o f the top management and Six Sigma certified/qualified people to 
measure the Six Sigma implementation status in the Middle East organisations. To a 
greater or lesser extent, this judgement may be subject to bias.
As a final comment on the study limitations, the researcher would conclude that, in 
spite o f these limitations, the research was successful in achieving its objectives and 
contributions, as well as the researcher’s having to learn to balance his personal and 
family life as well against the heavy demands o f  his PhD study.
9.6 Research Recom m endations
In the light o f  the research findings, their discussion, the respondents’ and 
interviewees’ comments and the researcher’s own experience, the following 
recommendations are made to Middle East organisations to increase the chances o f 
their implementing Six Sigma successfully and effectively. For those organisations 
just starting a Six Sigma programme, the recommendations will help them to achieve 
a successful and effective implementation and for those having already launched the 
programme and not achieving the progress they were expecting, they will help them 
to get back on track. The research recommendations are presented as follows:
9.6.1 Recommendations to Middle East organisations fo r  improving their 
implementation o f Six Sigma projects successfully and effectively
1. Acknowledge that the aim o f being Six Sigma-classed is not merely a matter of 
simply reducing costs; it is, in fact, the ability to link the organisation’s 
capabilities with market requirements to enhance the organisation’s 
performance in order to satisfy its customers.
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2. Push the responsibilities for Six Sigma to the bottom level o f  the organisation in 
all functional areas.
3. Acknowledge that top management must take the organisation on a journey 
from its current state to a desired future state and deal with all the problems that 
arise along the journey.
4. Acknowledge that changing culture is neither fast nor easy and it takes a long 
time to achieve transformation (perhaps more than three years), depending first 
on the country, then on the personality o f employees and thirdly on the current 
inefficiency and ineffectiveness in the organisation and o f  course on the high 
degree o f  commitment o f top management and employees alike.
5. Acknowledge that implementing Six Sigma has to focus on both management 
and technical components. The focus o f  Six Sigma in management is to select 
the right people for Six Sigma projects, select the right process metrics, provide 
resources for Six Sigma training, provide clear direction and guidance with 
regard to project selection and so on. The focus o f Six Sigma technically is on 
process improvement by reducing variation, creating data which explain process 
variation and using statistical tools and techniques for problem solving.
6. Acknowledge that implementing Six Sigma will support its organisation. The 
implementation process needs to be well structured, continually improve 
processes in a structured and systematic manner but, most importantly, an 
innovation and improvement climate/culture must be developed and promoted 
throughout the organisations to ensure long-term success.
7. Acknowledge that Six Sigma cannot be accomplished overnight and it is not a 
one-time effort; Six Sigma is, rather, a long-term, continuous commitment to 
improving quality and performance and to meeting customer and market 
requirements. Hence, organisations must be willing to show unwavering 
commitment to these efforts, because the results are almost always not 
instantaneous. Finally, organisations planning to go forward with Six Sigma 
implementation should be willing to put in consistent efforts and stable 
commitment and should carefully examine their readiness for it.
8. Use Six Sigma in all areas o f the business to align resources to solve critical 
business problems and deliver strategic objectives.
9. Clearly establish, prior to Six Sigma implementation, the needs for it and top 
management must have the desire to change.
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10. Learn how to walk before running; thus, at the initial stages, Six Sigma projects 
must start small and then transform into a full-scale implementation as and 
when required.
11. Learn how to identify the CSFs o f Six Sigma implementation as it is otherwise 
complex and not easy to handle to understand the benefits and avoid 
implementation failure.
12. Consider adopting other quality programmes (TQM, BPR and ISO-9000) before 
implementing Six Sigma as experience with previous quality programmes is a 
significant factor in the success o f Six Sigma. Or extract the essential parts from 
them and implement them with Six Sigma. Either choice would help to increase 
the chance o f a successful implementation o f Six Sigma.
13. Accept that successful implementation o f Six Sigma is highly dependent on 
getting the right knowledge to the right people in the right sequence at the right 
time.
14. Recognise that a successful start o f Six Sigma is not the end o f the 
implementation process, but its continuous success must be ensured by making 
it last, in other words, sustaining the gain.
15. Recognise that effective communication leads to project success and 
productivity. In addition, the higher the communication richness, the shorter the 
task-completion time.
16. Acknowledge that it is essential to understand customer needs before 
implementing a Six Sigma project and evaluate business strategy according to 
customer expectations and requirements.
17. Focus on how to start Six Sigma for its successful implementation. First o f  all, 
the organisation needs a rationale: why does the organisation need Six Sigma? 
Next, the organisation needs to clarify its goal: what does it want to accomplish 
with Six Sigma? Then the organisation needs to clarify its time frame to 
implement the strategy: when does it expect returns and what is the cost-benefit 
ratio o f the effort?
18. Recognise for successful implementation o f Six Sigma, the opportunity, as it 
exists in the organisation, and then decide on willingness to invest the time, 
people and effort to realise the desired gains.
19. Note that, for successful implementation o f  Six Sigma, at the initial stages it 
may be best to select those projects that will show direct and immediate
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financial savings; in this way, achievements and success will be more visible. 
Furthermore, do not set expectations very high as they may not be met and 
consequently lead to failure.
20. Recognise that Six Sigma quality programme projects work but success hinges 
on how seriously an organisation takes its quality improvement efforts, and 
acknowledge that not all Six Sigma programme projects are equal.
21. Reduce levels o f  organisational hierarchy, remove procedural barriers to change 
and make a variety o f other changes designed to make it easier to try new things 
without fear o f reprisal for successful implementation o f Six Sigma.
22. Acknowledge that Six Sigma may be the most powerful tool available for 
improving quality, but it is not a solution to every business problem and is no 
substitute for good strategic thinking and planning.
23. Be aware and accept that successful implementation o f  Six Sigma is neither 
easy nor fast. It always involves an enormous amount o f  money, considerable 
time, people, rapid change, commitment, a massive training programme, 
significant resources and effort by the entire organisation, based on clear 
mandates from top management. Moreover, this is a very important point that 
should be considered for Six Sigma implementation in the Middle East. 
Therefore, Six Sigma project implementation requires sufficient resources, 
including monetary, human and technology.
24. Six Sigma should be viewed as an ongoing process, not a one-time project.
25. Realise that Six Sigma takes time and develops in stages, not all at once. Be 
patient, but be persistent. It is really important that there be someone high up in 
the organisation who is committed to and passionate about Six Sigma. This 
person has to be able to push, pull and persuade people to keep going.
9.6.2 Recommendations to Middle East organisations fo r  choosing good reasons 
and achieving fu ll benefits from Six Sigma implementation
1. Recognise decision to bring in Six Sigma is just the first step on a long journey. 
It may fail if  the focus is solely on the technical side, without considering the 
cultural and communication aspects.
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2. Implement Six Sigma correctly to obtain its benefits and this must be based on 
the organisation’s strategic plan and specific requirements such as top 
management commitment, support and continuous involvement.
3. Progress more by knowing exactly what needs to be done to become better.
4. Acknowledge that, to take full advantage o f  the Six Sigma project, the 
organisation is required to change its business processes to align them with Six 
Sigma.
5. Manage and take decisions based on a well-defined approach or on the analysis 
o f  collected data rather than on personal opinions.
9.6.3 Recommendations to Middle East organisations fo r  providing solutions to 
existing challenges o f Six Sigma implementation
1. Six Sigma is a strategy that depends, begins and ends with the customers. 
Therefore, the Middle East organisations have to identify their customers before 
the selection and implementation o f the project.
2. Gain an understanding o f  the challenges o f  Six Sigma implementation in order 
to overcome them in the future.
3. Six Sigma project implementation requires long-term commitment from top 
management through active interest, support and review and the allocation o f 
appropriate resources. Six Sigma identifies and eliminates costs and unlike 
simple cost-cutting programmes, it delivers cost cuts whilst retaining or 
improving value to the customer.
4. Acknowledge that all organisation communication must be structured towards 
the understanding o f  and commitment to Six Sigma. Nothing moves beyond 
strategy without effective communication.
5. Apply extensive training to communicate both the why and the how o f Six 
Sigma as early as possible, and provide the opportunity for people to improve 
their comfort level through training classes before unleashing the employees 
into the world o f Six Sigma.
6. Carefully examine readiness for implementing Six Sigma, keeping in mind the 
critical stages where certain practices are more appropriate than others.
7. Ensure that training materials available are improved to be more appropriate for 
their operations.
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8. Help the Six Sigma change o f culture requirement, a Six Sigma is essentially a 
new approach for Middle East organisations, through employees’ training and 
education, by providing employees with the skills they require to adapt to and to 
lead this change process.
9. Consider the key elements o f project management, time, cost and quality. 
Defining them will provide the team with the scope, aim and resources needed 
to deliver an improvement in the short term, at the lowest cost and meeting the 
requirements needed.
10. Provide cross-functional teams in which facilitative leadership guides the team 
to contribute in reaching the business strategy.
11. Communicate project results to all levels throughout the organisation to get the 
most from the Six Sigma programme.
12. Take the cultural component into consideration for successful Six Sigma 
implementation which requires an organisation-wide Six Sigma culture, with 
awareness and buy-in from all employees in the organisation.
13. Acknowledge that the best way to tackle resistance to change is through 
increased and sustained communication, motivation and education.
14. Acknowledge that successful Six Sigma implementation requires a full and 
intentional communication strategy. Regular communication should be 
delivered throughout the organisation, highlighting the importance and benefits 
o f the Six Sigma project, sharing milestones and informing employees about 
what happens next. Many Six Sigma strategies fail because the employees 
cannot see the benefits o f sharing knowledge. The Six Sigma champions in this 
case are responsible for building trust in the employees on how Six Sigma 
benefits them.
15. Recognise that the success or failure o f any Six Sigma project is largely 
dependent on the degree o f  commitment from the top executive management.
16. Communicate project results to all levels throughout the organisation for 
successful implementation o f Six Sigma.
17. Middle East top management and employees on all levels have to be confident 
and empowered to deal with the challenges as a part o f  ordinary organisation 
life, so these challenges have to teach them what needs to change. But to 
implement the projects o f Six Sigma successfully in Middle East organisations, 
the results need to be visible and the objectives must be both strong and creative
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to develop breakthrough solutions. Also, the employees need to understand their 
process features to identify opportunities for improvement.
9.6.4 Recommendations to Middle East organisations fo r  effective consideration 
o f Six Sigma CSFs
1. Acknowledge that the CSFs are essential and interdependent and therefore 
should be taken into account and all must work together for Six Sigma 
implementation to succeed. Failure in one factor can affect the overall Six 
Sigma implementation; this would then make the difference between a 
successful implementation and a complete waste o f  effort, time and money. 
Therefore they must be carefully considered as a part o f  the success o f the Six 
Sigma implementation.
2. Acknowledge that successful implementation o f Six Sigma needs to address all 
the CSFs o f Six Sigma at the same time. It could be argued that all CSFs 
identified are comprehensive, highly interdependent and in common with any 
successful Six Sigma implementation process. In essence, failure in one factor 
can affect the overall Six Sigma project implementation.
3. Learn how to identify the CSFs o f Six Sigma implementation to gain the 
benefits and to avoid implementation failure.
4. Acknowledge that a Six Sigma implementation is complex and not easy to 
handle if  the organisation does not consider all CSFs that contribute directly or 
indirectly to success o f  the Six Sigma project implementation.
5. Recognise that top management must act practically and symbolically to 
establish Six Sigma.
6. Ensure that before committing themselves, top management must thoroughly 
understand the principles o f Six Sigma. They must know how to create a vision 
and how to inspire people to achieve the fulfilment o f  the organisation’s 
objectives.
7. Ensure and focus on the total understanding and satisfaction o f  customers.
8. Acknowledge that training has to be provided for all employees to improve 
interactive skills, such as communication skills, empowerment and leadership 
skills.
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9. Build new Six Sigma culture by reviewing the organisation’s culture and 
comparing it with the Six Sigma culture to define the gaps which exist; put in 
place strategies to fill those gaps, and move forwards towards a Six Sigma 
culture.
10. Acknowledge that project management, communication and team working skills 
are helpful in implementing a Six Sigma project. Moreover, that a high level o f 
management involvement is important, because their interest, support and 
experience are essential to success.
11. Drive out fear by the top management’s making employees agents o f change 
rather than resisters. It has been successful for the organisations that have 
adopted it and this success will encourage other organisations to do so.
12. Provide extensive training for Six Sigma in the use o f  quality tools and 
statistical measures.
13. Learn that continuous improvement can only be accomplished when top 
management leaders begin to understand the relationships between the inputs to 
a process and the output. In today’s business environment, where employees are 
a critical factor, staying competitive requires continually improving quality 
while reducing costs.
14. Recognise that customer satisfaction is the basis o f  Six Sigma in all respects 
which must be tracked and its systematic analysis must be continuous. In 
addition, recognise that integrating Six Sigma with customer expectations and 
needs is one o f the keys o f Six Sigma which should begin and end with 
customers.
15. Acknowledge that Six Sigma is a strategy that depends, begins and ends with 
the individual customer. Therefore, identify customers before selection and 
implementation o f the project. Accept that the Six Sigma concept should start 
and finish with the customers, so customer satisfaction is an important issue.
16. Provide necessary skills such as leadership, project management, 
communication, analytical thinking, good functional experience, ability to 
motivate others and ability to work as a change agent.
17. Empower and allow Six Sigma team members at every level in the organisation 
to make decisions to improve performance. Empowerment is also viewed as a 
top-down process; managers who are not empowered will not empower their 
subordinates.
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18. Choose the Six Sigma project team carefully before the training programme.
19. Encourage through top management the idea o f Six Sigma implementation in all 
departments.
20. Ensure that all organisation employees have received Six Sigma training 
appropriate to create continuous, fact-based organisational improvement.
21. Use additional and more advanced data analysis tools and project management 
methodology and tools and include measured financial results for successful 
implementation o f Six Sigma.
22. Invest in the people concept in order to enhance the level o f competence. The 
focus should shift from looking to technology as the whole solution to 
technology as part o f  the solution.
23. Put real strategic value into activities, contribute directly to key business goals 
and objectives and be driven by strategic requirements o f  markets.
24. Recognise that success is the natural result o f right efforts in the right direction 
on a consistent basis with a holistic approach, bearing in mind the role o f culture 
in the implementation o f Six Sigma.
25. Recognise that the right people at the right time are crucial for building and 
sustaining an organisation’s competencies.
26. Ensure that projects are aligned to organisation goals. Six Sigma is less 
successful if  it is too much geared towards short-sighted financial targets that do 
not have management buy-in.
27. Acknowledge that empowering employees is required to encourage the creation 
and application o f Six Sigma within an organisation. By empowering 
individuals, they will have more freedom and opportunities to explore new 
possibilities and approaches. Moreover, through empowerment, employers can 
value their employees’ expertise and help them communicate their knowledge 
by creating ways to implement Six Sigma successfully.
28. Involve employees with enough skills to be team members and work effectively 
in any future project.
29. Acknowledge that benchmarking analysis could be done across departments in 
the organisation or organisation-wide.
30. Recognise that successful implementation o f  Six Sigma requires changing the 
way an organisation works and changing the mindset o f  people. In other words,
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there is a need to move people successfully from the old way o f doing things to 
the new way o f working, which demands supportive leadership.
31. Support implementation at all levels and training and education must include 
both hard and soft skills for successful implementation.
32. Finally, the Middle East top management should move from the past 
authoritarian and control styles to a much more open-minded style. They also 
need to educate themselves and their employees and motivate them to bring 
their potential to a full capacity to implement the quality initiatives.
9.7 Directions for Further Research
Despite its attempt to be comprehensive and cover a broad area o f  research, this 
study leaves plenty o f  room for future research on issues generated by the study 
itself. The following are suggestions that could be the basis for further investigation 
on this topic.
1. Research on Six Sigma implementation in the Middle East is still in the first 
stage. There is a need for more research in order to provide more literature 
related to Six Sigma in the Middle East. The present research may act as a 
starting point to begin developing such insight.
2. In order to increase the generalisability o f the results, a replication o f this study 
in other different countries o f the Middle East and in other developing countries 
is suggested to establish the level o f  Six Sigma initiative implementation in 
those countries, and to suggest potential improvements.
3. Further empirical studies should use larger sample sizes and greater 
geographical diversity o f Middle East countries that may be helpful in 
validating the findings o f this study.
4. This study demonstrated the significance o f  culture in affecting Six Sigma 
implementation. However, this should go further to explore and examine the 
role o f Six Sigma in building quality culture, how culture works and how to link 
it with productivity and competitiveness.
5. Using similar investigative procedures within the more culturally close 
countries o f the G ulf region would prove useful for comparison with these 
Middle East findings. The mechanism o f culture is unfortunately not 
substantiated in this research and this needs further work.
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6. The importance o f top management commitment and involvement in successful 
Six Sigma implementation is already identified as a vital factor in this research. 
There is clear evidence that the top management commitment and involvement 
is very critical to its success. However, there is a greater need to test and verify 
this aspect. This could open room for farther research into Six Sigma 
implementation with greater focus on the impact o f top management’s 
involvement. So, future researches are needed to explore the role o f top 
management across Middle East organisations in order to find out why there has 
been a lack o f  commitment and support for the Six Sigma initiative to be 
successful and how they can be the catalyst during the whole stage of 
implementation.
7. This research represents a snapshot o f people’s perception at a particular time. 
Replication o f  the study in the Middle East over a  longer period would build 
significantly on the findings. It is however suggested that such a study should be 
made only after a lapse o f time so that a new sample could be found. Another 
alternative would be to study the implementation process over a  longer time in 
great detail.
8. Another promising research topic for further study is to investigate the link 
between implementation o f Six Sigma and organisational performance in 
Middle East organisations. Thus, it needs a systematic research to investigate 
the impact o f  Six Sigma on business performance which would be better 
understood in different environments.
9. Since the application o f Six Sigma is new to customer satisfaction research, 
much research on the topic is yet to be conducted. From the researcher’s 
perspective, the key issue is to determine how to use Six Sigma analysis to 
evaluate and improve customer satisfaction.
10. Future research is needed to validate the model in other various Middle East 
organisations in different sectors and sizes.
9.8 C h ap te r Sum m ary
In this concluding chapter, an overall summary o f  the research was presented, the 
research questions and objectives were evaluated and addressed, the research design 
and methodology, data collection and data analysis were summarised and reviewed
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and the key research findings were summarised and critically discussed. Research 
contributions were outlined as they added theoretical, methodological and practical 
new contributions to the literature and to the implementation o f Six Sigma in the 
Middle East organisations. Furthermore, the limitations o f  the study were discussed. 
In addition, the chapter presented the conclusions o f  the research findings and based 
on the results a necessary number o f recommendations towards improving Six Sigma 
implementation in Middle East organisations and other developing countries 
organisations were given, which should help to contribute to a successful and 
effective implementation o f Six Sigma in the Middle East. Finally, based on the 
results o f this study, several directions for future research were proposed and 
discussed.
The study has attempted to bridge the research gap by contributing to the wealth of 
literature on Six Sigma implementation in the Middle East. This research has led to 
interesting and important findings by answering and covering all its objectives and 
has identified a series o f  critical issues that must be carefully considered to ensure 
successful implementation o f a Six Sigma project. In addition, the findings are 
empirically valid, the responses to the questions were positive, because all answers 
were almost consistent and agreed in the responses o f the survey questionnaire 
results. This research has attempted to explore the implementation status o f Six 
Sigma in the Middle East organisations. It identifies the reasons for/ benefits o f 
implementing Six Sigma, its challenges and the CSFs for its effective 
implementation. The research concludes by proposing a model for successful and 
effective implementation o f Six Sigma in the Middle East.
9.9 Concluding R em arks
From his own experience and as a certified Six Sigma Black Belt (CSSBB) and field 
visitor to a number o f different organisations in Saudi Arabia, the researcher is quite 
confident about the future o f Six Sigma in Middle East organisations and for Six 
Sigma professionals as well. Although Six Sigma implementation in the Middle East 
is still in its infancy, the introduction and implementation o f  Six Sigma are spreading 
at a greater speed in systematic improvement. For Middle East organisations to
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remain successful there must be continual adaption and improvement o f products and 
services in order to stay ahead o f the competition while meeting all customer needs.
The researcher decided to make this study in the field o f Six Sigma quality 
management because the more he studied the subject o f  quality, the more he 
discovered that quality management can help his society to overcome the culture and 
poor quality which prevent people from moving towards a better standard o f living 
and a better quality o f  life. The researcher is sure that Six Sigma will not only give a 
boost to the organisations but also give a chance for Six Sigma professionals to excel 
in their career development. The view o f the researcher is that most Middle East 
organisations have good opportunities to implement the Six Sigma project 
successfully. These opportunities include experience taken from previous quality 
improvement initiatives and successful Six Sigma implementation in some projects. 
Organisations in the Middle East have to move forward to Six Sigma in the near 
future if  they want to excel and compete with the industrial and commercial giants 
ready to come to the Middle East. In addition, the key to a successful beginning may 
be to simplify the Six Sigma process and start small. In the researcher’s opinion, the 
integration o f Six Sigma with other improvement strategies will be the next 
improvement step for organisations. The researcher hopes to see in the future the 
integration o f Six Sigma in a holistic quality improvement strategy in an organisation 
rather than treating it as a separate initiative for improving process, product and 
service quality.
Finally, it is hoped that readers o f this thesis will first gain a full understanding o f the 
nature and current status o f  Six Sigma implementation in the Middle East, the 
reasons for implementing it, its benefits, the challenges to be faced, its CSFs and the 
organisation satisfaction level from the results achieved from their implementation of 
Six Sigma and how it can be implemented so as to best fit any type o f  organisation, 
in whatever sector, and be provided with a road map for implementation, whether 
they have been engaged in Six Sigma for several years or are just starting to learn 
and apply it. Also, it is hoped the empirical findings presented in this research can 
aid the Middle East organisations in their Six Sigma project implementation. As 
much as possible, the researcher has done his best to structure the thesis in such a 
way that it allows the readers to follow the process easily and smoothly.
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As final remarks to this study, the researcher wishes to conclude by drawing 
attention to the following:
■ Six Sigma success happens ‘one project at a tim e’.
■ Implementation o f Six Sigma is a major task for any organisation, it cannot be 
accomplished overnight. It is, rather, a long-term, continuous commitment to 
improving quality and performance. Hence, organisations must be willing to 
show solid commitment at all levels and training and education must include all 
required skills for these efforts, because results are almost always not 
instantaneous.
■ Six Sigma is simply a highly disciplined process that helps organisations focus 
on developing and delivering nearly perfect products and services. In addition, 
the Six Sigma approach identifies and eliminates defects with a structured, data- 
driven, problem-solving method o f  using rigorous data-gathering and statistical 
analysis.
■ Six Sigma is applicable to all sizes o f organisations, from SMEs to very large 
multi-nationals, and to all sectors (manufacturing and services) in the Middle 
East. These findings are very important for the implementation o f Six Sigma in 
all the Middle East organisations.
■ The Six Sigma journey requires patience and discipline, because it deals 
fundamentally with improvement.
■ Six Sigma project success is the natural result o f  right efforts in the right 
direction on a consistent basis with a holistic approach, bearing in mind the role 
o f culture in Six Sigma implementation.
■ Six Sigma has been the phenomenon credited for the breakthrough success o f 
many o f  today’s top-performing organisations.
■ Good Six Sigma project selection leads to a large financial impact.
■ A successful Six Sigma programme must become a cultural revolution involving 
every person in an organisation.
■ Success has to be defined in terms o f achievement o f some predetermined goals,
i.e., improved efficiency and lower costs, improved speed, customer needs and 
greater market share.
■ Implementation o f  Six Sigma is hard work, not magic; bumps in the road are to 
be expected but by sticking to the route, results will occur.
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■ Finally, in this researcher’s view, the Six Sigma implementation programme in 
the Middle East organisations has to be seen as being
‘a  continuous journey, not a destination
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B R A D F O R D
U N I V E R S I T Y
School o f  Management
Questionnaire on Six Sigma Implementation in Middle East Organisations
Dear Six Sigma Professional,We are a team of researchers at the University of Bradford, U K, conducting research on the implementation of the Six Sigma quality system in Middle East organisations. For this purpose, we are approaching a number of organisations to take part in a survey relating to their experiences in implementing the Six Sigma project. So we would be most grateful if you could spare some time to complete the enclosed questionnaire relating to your opinion and the experience of your organisation. This will be extremely valuable to our research. You can withhold your name and address and other confidential information if  you wish.We would very much appreciate your participation since the success of the research is dependent on receiving the maximum number of responses from participants with your valuable experience. The questionnaire has been designed to make completion simple, easy and speedy. We appreciate that the questionnaire (9 sections, 25 questions) (5 pages) may take some of your valuable time; however, we have ensured that this will take not more than 20 minutes to complete.We guarantee that all responses and information collected will be treated in the strictest confidence and will be used only for the purpose of the study. No organisation or individual will be named in any ensuing publication. According to University policy, all collected data will be destroyed after analysis. Please do not hesitate to contact us if  you have any questions on this matter or if you require further information or clarification. We look forward to receiving your completed questionnaire in the near future. If you would like to see the overall results of this study, please provide contact information in the space at the end of the questionnaire.To increase the accuracy of the results, we need more organisations and people to participate in this survey. If  you know any other Six Sigma organisations or professionals, please forward the original questionnaire file to them.Thank you very much; we appreciate your kind co-operation in working with us.Yours sincerely, Research teamEng. Fahad H. Ashri. Prof, Khalid Hafeez.
BSc, MSc, SSBB BSc, MSc, PhD, SSMBB
Doctoral Researcher Email: kh541@vork.ac.uk
Email: fahadashri@vahoo.com, fhashri@bradford.ac.uk
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Questionnaire onSix Sigma Implementation in Middle East Organisations Questionnaire no.: (......... )
SECTION 1: ORGANISATION1. Name of organisation (Optional):-----------------------------
■ Please tick in the appropriate box - only one box:2. Location of organisation:
H  Saudi Arabia_____jÜJEgypt_______ Q_United Arab Emirates (ÜÂËji3. Organisation sector:
O  Manufacturing Secto^pJease specif^^
0_  Services Sec_to_r,p[ease spec_ify:_ 
D  Any other, please specify4. Organisation size (according to number of employees):
Small-Medium Enterprise < LJ 1-25 □  26 - 50
(SME) (< 250) | □  51 -150 □  151-250
t | D  251 -500 □  501 - 1000
Large Organisation fQ  100l-2500 □  250Ì - 50ÓÓ
('-50)  j □  5001 - 10000 1 1 More than 10000
****************************
SF.CTION 2: RESPONDENT1. Your name (Optional):--------------------2. Your nationality:---------------------------
■ Please tick in the approvriate box - only one box:3. Your organisational position in the organisation:
[Q  Managerial___________________4. Your Six Sigma certification:
iQ'Champion O  Master Black Beit___O . Black Belt J 0  Green Beit5. How long have you been working in the organisation?
10  Less than 2 years O  Less than 4 years 10  Less than 6 years !
i n  Less than 8 years □  Less than 10 years D  More than 10 years i6. How long have you been Six Sigma certified/qualified?
iPÎLess than 2 years □  Less than 4 years O  Less than 6 years j
¡ n  Less than 8 years □  Less than 10 years O  More than 10 years 17. How many Six Sigma projects have you been involved with in the past?
I Q i - i ô  ....... -----------n i i . 2 0 " - - - ..... O  21 - 3Ò i
□  ’31-40 Ö 4 1  -50 □  More than 50 |
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SECTION 3: SIX SIGMA PROGRAMMF.
■ Please tick in the avvrovriate box - only one hox:1. When was the Six Sigma programme started in the organisation?
” | Less than 10 years !| 1 Less than 7 years !l ) Less than 5 vears i
Less than 3 years ¡O  Less than 1 year2. Who are the primary responsible of the Six Sigma programme in the organisation?
U  Director r Division General Manager i
O  Functional Manager i _J External (Consultant) " F Any other, please specify 13. What other quality improvement programmes were already implemented when the Six Sigma programme started? Please tick in the appropriate boxes:if “! Total Quality "Management (TQM) _ iCn Benchmarking _ O  iSO-9001 i 
jn  Business Process Re-engineering (BPR) [Q  Any other, please specify j
****************************
SECTION 4: SIX SIGMA IMPLEMENTATION
■ Please tick in the avvrovriate box - only one box:1, What is the present status of the Six Sigma implementation?
O  Fuji }Q  Partial_____ jO_Start______________________________________ I2. If  not fully implemented, in which stage of Six Sigma is your organisation?
O  Planning F Training ........" n r Start-up
O  Define ![_ Measure O Analyse
!□  Improve Control i r Review
[□  A nyoth^3. How many Six Sigma projects have been implemented so far in your organisation?
n r-s  [ p 6- ~ i o  r Tu-'is
D  16 - 25______ _________ p 2 6 _ -4 0 _______________ jpM ore than 404. What was the average project time for the implementation of the Six Sigma project?
IO 1 - 4 months ■....1C 5-8 months 09-12 months
O 13-15 months iL 15 +months j i5. What percentage of total employees are involved in Six Sigma programmes?
O!n^ BIIZZZIZZZIJQI0]!2%Zir!IZ17ZIIJŒ?IZi^ IIZI
□  41 - 50% _____ 0 ]M p re th an_5p% "j6. What was the level of organisational resistance to Six Sigma programme?
r No resistance
•O Minor resistance jl_] Moderate resistance
L Major resistance O  Great resistance O  Very great resistance7^ P,e i : j iro fi:s rs ig° i ; c i T u,'“ ,s in ^  -
P  Ve^ important_________ Ö  Neutral_________ TQ Not at aïf
O  Importai____________ O.E?.ti rllPortarit ]
******************, ******
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SECTION 5: REASONS FOR/ BENEFITS OF SIX SIGMA IMPLEMENTATION
In your opinion, what was the significance of the following reasons/benefits in driving your 
organisation to implement Six Sigma projects? (Please tick only one box).
Rating1 2 3 4 51 im p r o v in g  c u s to m e r  s a t is f a c t io n  (u n d e rs ta n d in g  c u s to m e r  n e e d s  a n d  e x p e c ta t io n s ) □ □ □ □ □2 i m p r o v in g  b u s in e s s ,  f in a n c ia l  p e r fo r m a n c e  a n d  o r g a n is a t io n  e f f ic ie n c y □ □ □ □ □3 R e d u c in g  d e f e c t  / e r r o r  r a te ,  w a s te  c h a in  r e d u c t io n  a n d  p r o c e s s  c y c le  t im e s □ □ □ □ □4 P la n n in g  s t r a te g ic a l ly  a n d  p o s i t iv e ly  ( m e a s u r in g  p r e -d e f in e d  g o a l s  a n d  d e f in in g  fu ll  la y o u t  o f  p ro c e s s e s ) □
T T
□
T r
□
 
□
□
T T d
 
□5 G a in in g  c o m p e t i t iv e  a d v a n ta g e6 E m p o w e r in g ,  e n c o u r a g in g  a n d  im p ro v in g  d e c is io n  m a k in g  ro le  ( im p r o v e d  c o m m u n ic a t io n s ,  e d u c a tio n ,  k n o w le d g e ,  c r e a t iv e n e s s  
a n d  c r o s s - f u n c t io n a l  te a m w o r k )
□ □
TT
n
□_____ □Tf □c r7 C h a n g in g  a n d  im p ro v in g  o rg a n is a t io n  c u ltu re □8 ^ A c h ie v in g  f a s te r  a n d  o n - t im e  d e liv e ry □ □  _, 
□
910 D e c r e a s in g  e m p lo y e e  w o r k  lo a d s  f o r  u n d e s i r a b le  w o r k ___________I m p r o v in g  e m p lo y e e s  e f fe c tiv e n e s s ,  e f f ic ie n c ie s  a n d  s a t i s f a c t io n  in  th e i r  p e r fo r m a n c e U—□ r . u□ u—□ □—□11 R e d u c in g  c a p i ta l  s p e n d in g  (o p e ra t io n a l  c o s ts ,  o v e r h e a d  p r o d u c t io n  c o s ts ) □ □
T T
□
T T
□
: □ :
□
EE1?. U s in g  r e s o u r c e s  e f fe c tiv e ly _ L L13 B u i ld in g  o rg a n is a t io n  r e p u ta t io n  a n d  c r e a t in g  n e w  c u s to m e r  o p p o r tu n i t i e s □ □ □ □ □  114 im p r o v in g  p r o c e s s  p e r fo r m a n c e  c o n tin u o u s ly  f ro m  r e a c t iv e  to  p r o a c t iv e  ________________ □ □ □ □ □15 Im p r o v in g  a n d  in c r e a s in g  e a rn in g s ,  p r o f i ta b i l i ty  a n d  m a rk e t □ □ □ □ □  !
Any others, pleasespecify
I------- CJTU□TO'
□ TO O '
□_______ O '
DT0TO1 
□  “
****************************
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SF.rTION 6: CHALLENGES OF SIX SIGMA IMPLEMENTATION
■ Please rate the significance of challenges experienced in Six Sigma programme 
implementation (Please tick only one box).
;
i
No. i Challenges of Six Sigma implementation 
j
j Rati 
j Not at all High
"2________
!y Significant
! l 2 T 3
1 i Lack of top management commitment and support i i 1
2 T Lack of communication 1 □  ! i i i  ! i
3 ! Organisational resistance (fear of change) ! □  ! j j □  i 1
4 i  Lack of teamworking i □  ! 1 Ì i l i
5 ! Lack of resources i E ! _ i j T
6 i Cost of training and consulting and long time needed for training j E { j 1  i I T
7 Selecting suitable projects _____  □ ..L.
; J
□ .1 “ 1
8 ' Lack of measurement of customer satisfaction ! E i
9 f  Lack of rewarding system j r i i n f 1
"T E ! i H
1 f i insufficient training
r r
i □  I X
12! Poor project management ! E | 1 □  1 T
13 i Lack of implementing statistical tools and techniques i E | i □  Î □
Any others, please specify
_| ......... 4 L ! □  I E . . m m
************************ .........1 l**** 1 L I D Î Ü
SECTION 7: CRITICAL SUCCESS FACTORS OF SIX SIGMA IMPLEMENTATION
■ Based on your Six Sigma implementation experience, please rate the significance of critical 
factors for successful implementation of the Six Sigma programme (Please tick only one 
box).
Rating
No.
......
Critical Success Factors of Six Sigma implementation ! Not a
i 1
tall Highly Significant 2 i 3 i 4 i 5 "
Top management commitment and support j □ L i 1 _ ± 4 -
7 Readiness for cultural change j J '□ i...j... i' f* i l ü ,□3 [ Continuous training and education • J4T " Teamwork__ ______________________________________ !_Effective communication UT 3 ...j... j■’ T “i □ "r r6 Formation of Six Sigma organisational structure J J L ; j j—
7X9 Integrating Six Sigma_wit_h customer_sati_s _____________Integrating Six Sigma w iftcoijorateju^Integrating Six Sigma with employees u  □  ' U: □ i|j j7| ! □w10 integrating Six Sigma with suppliers J . j : ; j j 3
11ri T integrating Six..Sigma __________________integrating Six Sigma with existing initiatives □□ □r'D it i"t"i ..j.. □r r13Ì4 integrating Six..Sigma with, rewards and recogni ____ j_Use of Six Sigma methodologies and tools j ut x Lr D j1 j-t—1 s *—Î—un r15 Project management skills ! 2 . j : j 1 .1 X16 Project prioritisation, selection, evaluation, tracking and j j—| reviews ________ ___  1
17
Integrating Six Sigma with information technology (IT) j 
infrastructure I □18 Competitive benchmarking for Six Sigma j i J O m m  r T19 Use of external consultants j j T —D—□__ □
Any others, please specify !zzzz.zzsz:zznininininj
ninininin]
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SECTION 8: ORGANISATION SATISFACTION WITH RESULTS ACHIEVED THROUGH SIX 
SIGMA IMPLEMENTATION■  Based on your Six Sigma implementation experience, please judge your organisation’s satisfaction with the results achieved through Six Sigma implementation (Please tick only one box)
i L Rating 1
j Organisation satisfaction with Six Sigma implementation | H7dis"satisfied iTsatTsfie'd]
I_________________________ _________________|n r ;p 2 ''j'T 7 'T 'j" 5 “ ]
! Organisation satisfaction with results achieved through Six Sigma 1 i—i f  r-i
L im^ lementatiqn______________________________ __________ j □  j □  j □  } □  j □  j
****************************
SECTION 9: COMMENTS■  Any other comments/information you would like to share regarding the Six Sigma implementation:
****************************
THANK YOU FOR YOUR TIME, VALUABLE INPUT AND KIND COOPERATION
I f  you would like a copy of the study results report, please complete the following details:Name: ...........................................................................................Organisation: .............................................................................Address: ......................................................................................Contacts: Tel. No.: .................................................................Mobile No.: ..........................................................E-mail: ..................................................................Would you like to get involved in the second stage of this research (personal interview)?
****************************
3 8 6
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Appendix B: Research Interview Questions
B R A D F O R D
UNIVERSITY
School ¿^Management
Six Sigma Implementation in Middle East Organisations
INTERVIEW QUESTIONS 
Interview Guide
This guide lists a pre-determined set of questions that are to be explored during an 
interview. This guide serves as a road map and checklist during the interview and ensures 
that basically the same information is obtained from all the interviewees.___________
Semi-structured interview questions with Six Sigma organisations’ senior top 
management, quality managers, Six Sigma persons who are qualified/certified, 
Champions, Master Black Belts (MBBs), Black Belts (BBs) and Green Belts (GBs) about
the Six Sigma implementation in Saudi, Egyptian and Emirates’ organisations.______
Interview no.: (........)
Interview date: (................. )****************************
SECTION 1: PROFILE OF RESPONDING ORGANISATION 
Purpose: To obtain some information about the organisation
1. Name o f organisation (optional):..........................................................................................
2. Location of organisation:......................................................................................................
3. Nature (sector) of organisation:............................................................................................
4. Size of organisation (Number of employees):.....................................................................
****************************
SECTION 2: PERSONAL (RESPONDENT! PROFIT.F.
Purpose: To obtain the personal (respondent) profile
1. What is your name (optional)?..............................................................................................
2. What is your nationality?......................................................................................................
3. What is your organisational position in your organisation?................................................
4. What is your Six Sigma role?...............................................................................................
5. How long have you been working in the organisation?......................................................
6. How long have you been Six Sigma certified/qualified?....................................
7. How many Six Sigma projects have you been involved with in the past?.........................
****************************
SECTION 3: ABOUT SIX SIGMA PROGRAMME
Purpose: To obtain information about Six Sigma implementation programme in the 
organisation.
1. When was the Six Sigma programme started in your organisation?..................................
2. Who are the primary responsible of Six Sigma programme in your organisation?..........
3. What other quality improvement programmes were already implemented when Six
Sigma programme started?...................................................................................................
****************************
3 8 7
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SECTION 4: SIX SIGMA IMPLEMENTATION
Purpose: To determine how Six Sigma programme was implemented in the organisation.
1. What is the present status of the Six Sigma implementation?............................................
2. If not fully implemented, which stage of Six Sigma is your organisation in?....................
3. How many Six Sigma projects have been implemented so far in your organisation?.......
4. What was the average project time for implementation of Six Sigma project?.................
5. What percentage of the total employees are involved in Six Sigma programmes?...........
6. What was the level of organisational resistance to Six Sigma programme?......................
7. What was the importance of external consultants involved in planning and
implementation of Six Sigma programme?.........................................................................
SECTION 5: REASONS FOR/ BENEFITS OF SIX SIGMA IMPLEMENTATION
Purpose: To determine the main reasons for/ benefits of Six Sigma implementation in the
organisation.
■ Based on your experience of Six Sigma implementation, could you please indicate what 
were the main reasons/benefits that drove your organisation to implement Six Sigma 
projects? Or what are the main organisational benefits, potential and actual, achieved 
through implementing Six Sigma in your organisation?
♦  * * * * ♦ * * * * * * * * * * * * * * * * * , „ , „ , „ , „ ,
SECTION 6: CHALLENGES FACED BY SIX SIGMA IMPLEMENTATION 
Purpose: To determine the main challenges faced by Six Sigma implementation.
■ Based on your Six Sigma implementation experience, could you please indicate what are 
the main challenges faced by implementing Six Sigma in your organisation?
****************************
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SF.CTTON 7: CRITICAL SUCCESS FACTORS FOR SUCCESSFUL IMPLEMENTATION OF SIX 
SIGMAPurpose: To determine critical success factors for implementing Six Sigma.■  Based on your Six Sigma implementation experience, could you please indicate what are 
the m ost critica l fac to rs  fo r  successful implementation o f  Six Sigm a program m e in your  
organisation?
****************************
SECTION 8: ORGANISATION SATISFACTION WITH RESULTS ACHIF.VF.D THROUGH SIX 
SIGMA IMPLEMENTATIONPurpose: To rate organisation satisfaction with results achieved through Six Sigma implementation.■  Based on your Six Sigma implementation experience, could you please indicate how you  
rate you r organisation satisfaction with the results ach ieved  through Six Sigma  
program m e?
****************************
SF.GTION 9: COMMENTS■  Any other comments/information which you would like to share regarding Six Sigma programme:
THANK YOU VERY MUCH FOR YOUR TIME, VALUABLE INPUT AND KIND
COOPERATION
* * * * * * * * * >|i * * * * * ******* *** * * *
3 8 9
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Appendix C: Defect per Million Opportunities (DPMO) Conversion Table
Defect per Million Opportunities (DPMO)
P r o c e s s  S ig m a 0 . 0 0 0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 4 0 . 0 5 0 . 0 6 0 . 0 7 0 . 0 8 0 . 0 9
0 .0 9 3 3  2 0 0 9 3 1  9 0 0 9 3 0  6 0 0 9 2 9  2 0 0 9 2 7  9 0 0 9 2 6  5 0 0 9 2 5  1 0 0 9 2 3  6 0 0 9 2 2  2 0 0 9 2 0  7 0 0
0.1 9 1 9  2 0 0 9 1 7  7 0 0 9 1 6  2 0 0 9 1 4  7 0 0 9 1 3  100 9 1 1  5 0 0 9 0 9  9 0 0 9 0 8  2 0 0 9 0 6  6 0 0 9 0 4  9 0 0
0 . 2 9 0 3  2 0 0 9 0 1  5 0 0 8 9 9  7 0 0 8 9 8  0 0 0 8 9 6  2 0 0 8 9 4  4 0 0 8 9 2  5 0 0 8 9 0  7 0 0 8 8 8  8 0 0 8 8 6  9 0 0
0 . 3 8 8 4  9 0 0 8 8 3  0 0 0 881 0 0 0 8 7 9  0 0 0 8 7 7  0 0 0 8 7 4  9 0 0 8 7 2  9 0 0 8 7 0  8 0 0 8 6 8  6 0 0 8 6 6  5 0 0
0 . 4 8 6 4  3 0 0 8 6 2  10 0 8 5 9  9 0 0 8 5 7  7 0 0 8 5 5  4 0 0 8 5 3  100 8 5 0  8 0 0 8 4 8  5 0 0 8 4 6  100 8 4 3  8 0 0
0 . 5 84 1  3 0 0 8 3 8  9 0 0 8 3 6  5 0 0 8 3 4  0 0 0 831 5 0 0 8 2 8  9 0 0 8 2 6  4 0 0 8 2 3  8 0 0 821 2 0 0 8 1 8  6 0 0
0 . 6 8 1 5  9 0 0 8 1 3  3 0 0 8 1 0  6 0 0 8 0 7  8 0 0 8 0 5  100 8 0 2  3 0 0 7 9 9  5 0 0 7 9 6  7 0 0 7 9 3  9 0 0 79 1  0 0 0
0 . 7 7 8 8  10 0 7 8 5  2 0 0 7 8 2  3 0 0 7 7 9  4 0 0 7 7 6  4 0 0 7 7 3  4 0 0 7 7 0  4 0 0 7 6 7  3 0 0 7 6 1 2 0 0 761 100
0 . 8 7 5 8  0 0 0 7 5 4  9 0 0 751 7 0 0 7 4 8  6 0 0 7 4 5  4 0 0 7 4 2  2 0 0 7 3 8  9 0 0 7 3 5  7 0 0 7 3 2  4 0 0 7 2 9  100
0 . 9 7 2 5  7 0 0 7 2 2  4 0 0 7 1 9  0 0 0 7 1 5  7 0 0 7 1 2  3 0 0 7 0 8  8 0 0 7 0 5  4 0 0 70 1  9 0 0 6 9 8  5 0 0 6 9 5  0 0 0
1 . 0 6 9 1  5 0 0 6 8 7  9 0 0 6 8 4  4 0 0 6 8 0  8 0 0 6 7 7  2 0 0 6 7 3  6 0 0 6 7 0  0 0 0 6 6 6  4 0 0 6 6 2  8 0 0 6 5 9  1 0 0
1 .1 6 5 5  4 0 0 65 1  7 0 0 6 4 8  0 0 0 6 4 4  3 0 0 6 4 0  6 0 0 6 3 6  8 0 0 6 3 3  1 0 0 6 2 9  3 0 0 6 2 5  5 0 0 62 1  7 0 0
1 . 2 6 1 7  9 0 0 6 1 4  10 0 6 1 0  3 0 0 6 0 6  4 0 0 6 0 2  6 0 0 5 9 8  7 0 0 5 9 4  8 0 0 5 9 1  0 0 0 5 8 7  10 0 5 8 3  2 0 0
1 . 3 5 7 9  3 0 0 5 7 5  3 0 0 571 4 0 0 5 6 7  5 0 0 5 6 3  6 0 0 5 5 9  6 0 0 5 5 5  7 0 0 5 5 1  7 0 0 5 4 7  8 0 0 5 4 3  8 0 0
1 . 4 5 3 9  8 0 0 5 3 5  9 0 0 5 3 1  9 0 0 5 2 7  9 0 0 5 2 3  9 0 0 5 1 9  9 0 0 5 1 6  0 0 0 5 1 2  0 0 0 5 0 8  0 0 0 5 0 4  0 0 0
1 . 5 5 0 0  0 0 0 4 9 6  0 0 0 4 9 2  0 0 0 4 8 8  0 0 0 4 8 4  0 0 0 4 8 0  10 0 4 7 6  10 0 4 7 2  1 0 0 4 6 8  10 0 4 6 4  10 0
1 . 6 4 6 0  2 0 0 4 5 6  2 0 0 4 5 2  2 0 0 4 4 8  3 0 0 4 4 4  3 0 0 4 4 0  4 0 0 4 3 6  4 0 0 4 3 2  5 0 0 4 2 8  6 0 0 4 2 4  7 0 0
1 .7 4 2 0  7 0 0 4 1 6  8 0 0 4 1 2  9 0 0 4 0 9  0 0 0 4 0 5  2 0 0 4 0 1  3 0 0 3 9 7  4 0 0 3 9 3  6 0 0 3 8 9  7 0 0 3 8 5  9 0 0
1 . 8 3 8 2  1 0 0 3 7 8  3ÖÖ 3 7 4  5 0 0 3 7 0  7 0 0 3 6 6  9 0 0 3 6 3  2 0 0 3 5 9  4 0 0 3 5 5  7 0 0 3 5 2  0 0 0 3 4 8  3 0 0
1 . 9 3 4 4  6 0 0 3 4 0  9ÖÖ 3 3 7  2 0 0 3 3 3  6 0 0 3 3 0  0 0 0 3 2 6  4 0 0 3 2 2  8 0 0 3 1 9  2 0 0 3 1 5  6 0 0 3 1 2  10 0
2 . 0 3 0 8  5 0 0 3 0 5  0 0 0 3 0 1  5 0 0 2 9 8  1 0 0 2 9 4  6 0 0 2 9 1  2 0 0 2 8 7  7 0 0 2 8 4  3 0 0 2 8 1  0 0 0 2 7 7  6 0 0
2 . 1 2 7 4  3 0 0 2 7 0  9 0 0 2 6 7  6 0 0 2 6 4  3 0 0 26 1  1 0 0 2 5 7  8 0 0 2 5 4  6 0 0 2 5 1  4 0 0 2 4 8  3 0 0 2 4 5  10 0
2 . 2 2 4 2  0 0 0 2 3 8  9 0 0 2 3 5  8 0 0 2 3 2  7 0 0 2 2 9  6 0 0 2 2 6  6 0 0 2 2 3  6 0 0 2 2 0  6 0 0 2 1 7  7 0 0 2 1 4  8 0 0
2 . 3 2 1 1  9 0 0 2 0 9  0 0 0 2 0 6  100 2 0 3  3 0 0 2 0 0  5 0 0 19 7  7 0 0 1 9 4  9 0 0 19 2  2 0 0 1 8 9  4 0 0 1 8 6  7 0 0
2 . 4 1 8 4  1 0 0 181 4 0 0 17 8  8 0 0 1 7 6  2 0 0 173 6 0 0 171 100 1 6 8  5 0 0 _  16 6  0 0 0 163 5 0 0 161 10 0
2 . 5 1 5 8  7 0 0 1 5 6  2 0 0 153 9 0 0 151 5 0 0 14 9  2 0 0 14 6  9 0 0 1 4 4  6 0 0 1 4 2  3 0 0 1 4 0  100 1 3 7  9 0 0
2 . 6 13 5  7 0 0 133 5 0 0 131 4 0 0 129 2 0 0 127 100 125 100 123 0 0 0 121 0 0 0 1 1 9  0 0 0 1 1 7 0 0 0
2 . 7 115 1 0 0 113 10 0 111 2 0 0 1 0 9  3 0 0 107 5 0 0 105 6 0 0 103 8 0 0 102 0 0 0 1 0 0  3 0 0 9 8  5 3 0
2 . 8 9 6  8 0 0 9 5  100 9 3  4 2 0 91 7 6 0 9 0  120 8 8  5 1 0 8 6  9 2 0 8 5  3 4 0 8 3  7 9 0 8 2  2 6 0
2 . 9 8 0  7 6 0 7 9  2 7 0 7 7  8 0 0 7 6  3 6 0 7 4  9 3 0 7 3  5 3 0 7 2  150 7 0  7 8 0 6 9  4 4 0 6 8  110
3 . 0 6 6  8 1 0 6 5  5 2 0 6 4  2 6 0 6 3  0 1 0 6 1  7 8 0 6 0  5 7 0 5 9  3 8 0 5 8  2 1 0 5 7  0 5 0 5 5  9 2 0
3 . 1 5 4  8 0 0 5 3  7 0 0 5 2  6 2 0 51 5 5 0 5 0  5 0 0 4 9  4 7 0 4 8  4 6 0 4 7  4 6 0 4 6  4 8 0 4 5  5 1 0
3 . 2 4 4  5 7 0 4 3  6 3 0 4 2  7 2 0 41 8 2 0 4 0  9 3 0 4 0  0 6 0 3 9  2 0 0 3 8  3 6 0 3 7  5 4 0 3 6  7 3 0
3 . 3 3 5  9 3 0 3 5  15 0 3 4  3 8 0 3 3  6 2 0 3 2  8 8 0 3 2  160 31 4 4 0 3 0  7 4 0 3 0  0 5 0 2 9  3 8 0
3 . 4 2 8  7 2 0 2 8  0 7 0 2 7  4 3 0 2 6  8 0 0 2 6  1 9 0 2 5  5 9 0 2 5  0 0 0 2 4  4 2 0 2 3  8 5 0 2 3  3 0 0
3 . 5 2 2  7 5 0 2 2  2 2 0 21 6 9 0 21 ISO 2 0  6 8 0 2 0  180 19 7 0 0 19 2 3 0 18 7 6 0 1 8 3 1 0
3 . 6 1 7  8 6 0 17 4 3 0 17 0 0 0 16 5 9 0 16 180 15 7 8 0 15 3 9 0 15 0 0 0 14 6 3 0 14 2 6 0
3 . 7 13 9 0 0 13 5 5 0 13 2 1 0 12 8 7 0 12 5 5 0 12 2 2 0 11 9 1 0 11 6 0 0 11 3 0 0 11 0 1 0
3 . 8 10  7 2 0 10 4 4 0 10 170 9  9 0 3 9  6 4 2 9  3 8 7 9 137 8  8 9 4 8 6 5 6 8 4 2 4
3 . 9 8 198 7 9 7 6 7 7 6 0 7 5 4 9 7 3 4 4 7 143 6  9 4 7 6  7 5 6 6  5 6 9 6  3 8 7
4 . 0 6  2 1 0 6  0 3 7 5  8 6 8 5  7 0 3 5  5 4 3 5  3 8 6 5  2 3 4 5  0 8 5 4  9 4 0 4  7 9 9
4 . 1 4  6 6 1 4  5 2 7 4  3 9 7 4  2 6 9 4  145 4  0 2 5 3 9 0 7 3  7 9 3 3 6 8 1 3 5 7 3
4 . 2 3 4 6 7 3  3 6 4 3  2 6 4 3 167 3  0 7 2 2  9 8 0 2  8 9 0 2  8 0 3 2 7 1 8 2  6 3 5
4 . 3 2  5 5 5 2  4 7 7 2  40 1 2  3 2 7 2  2 5 6 2 18 6 2 118 2  0 5 2 1 9 8 8 I 9 2 6
4 . 4 1 8 6 6 1 8 0 7 1 7 5 0 1 6 9 5 1 641 1 5 8 9 1 5 3 8 1 4 8 9 1 4 4 1 1 3 9 5
4 . 5 1 3 5 0 1 3 0 6 1 2 6 4 1 2 2 3 1 183 1 144 1 107 1 0 7 0 1 0 3 5 1 001
4 . 6 9 6 8 9 3 6 9 0 4 8 7 4 8 4 5 8 1 6 7 8 9 7 6 2 7 3 6 711
4 . 7 6 8 7 6 6 4 64 1 6 1 9 5 9 8 5 7 7 5 5 7 5 3 8 5 1 9 501
4 . 8 4 8 3 4 6 7 4 5 0 4 3 4 4 1 9 4 0 4 3 9 0 3 7 6 3 6 2 3 5 0
4 . 9 3 3 7 3 2 5 3 1 3 3 0 2 291 2 8 0 2 7 0 2 6 0 251 2 4 2
5 . 0 2 3 3 2 2 4 2 1 6 2 0 8 2 0 0 1 9 3 1 8 5 1 7 9 1 7 2 1 6 5
5 . 1 15 9 153 147 142 136 131 1 2 6 121 117 112
5 . 2 10 8 104 10 0 9 6 9 2 8 8 8 5 8 2 7 8 75
5 . 3 72 7 0 6 7 6 4 6 2 5 9 5 7 5 4 5 2 5 0
5 . 4 4 8 4 6 4 4 4 2 41 3 9 3 7 3 6 3 4 3 3
5 . 5 3 2 3 0 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2
5 . 6 21 2 0 1 9 18 17 17 16 15 15 14
5 . 7 13 13 12 12 11 11 10 10 9 9
5 . 8 9 8 8 7 7 7 7 6 6 6
5 . 9 5 5 5 5 5 4 4 4 4 4
6 . 0 3 . 4 3 . 2 3 . 1 3 . 0 2 . 8 2 . 7 2 . 6 2 . 4 2 2
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A p p e n d ix  D : Q u e s t io n n a i r e s  D is t r i b u t e d  a n d  R e s p o n s e  R a te s
N o .
S a u d i  A r a b i a E g y p t U A E O v e r a l l
Organisation
Code
No. of
Questionnaires
Distributed
No. o f Valid 
Questionnaires 
Returned
% o f 
Response 
Rate
Organisation
Code
No. o f
Questionnaires
Distributed
No. o f  Valid 
Questionnaires 
Returned
% o f
Response
Rate
Organisation
Code
No. of
Questionnaires
Distributed
No. o f Valid 
Questionnaires 
Returned
% o f
Response
Rate
No. of
Q uestionnaires
D istributed
No. o f Valid 
Questionnaire* 
R eturned
% o f
Response
Rate
1 S - A 2 3 10 4 3 .4 7 E - A 19 9 4 7 .3 7 U - A 18 8 4 4 .4 4
5 6 1 2 3 2 4 1 .3 4
2 S - B 1 6 6 3 7 .5 0 E - B 15 7 4 6 .6 6 U -B 15 6 4 0 .0 0
3 S - C 14 6 4 2 .8 5 E - C 16 6 3 7 .5 0 U -C 16 7 4 3 .7 5
4 S - D 19 7 3 6 .8 4 E - D 12 4 3 3 .3 3 U -D 14 6 4 2 .8 6
5 S - E 7 3 4 2 .8 5 E - E 12 4 3 3 .3 3 U - E 15 6 4 0 .0 0
6 S - F 15 7 4 6 .6 6 E - F 15 6 4 0 .0 0 U -F 12 5 4 1 .6 7
7 S - G 8 3 3 7 .5 0 E - G 13 5 3 8 .4 8 U -G 11 4 3 6 .3 6
8 S -H 5 3 6 0 .0 0 E - H 11 4 3 6 .3 6 U -H 10 6 6 0 .0 0
9 S - I 2 0 6 3 0 .0 0 E - I 12 5 4 1 .6 6 U -I 9 5 5 5 .5 5
10 S - J 10 4 4 0 .0 0 E - J 14 4 2 8 .5 7 U -J 12 6 5 0 .5 0
11 S - K 12 5 4 1 .6 6 E - K 13 6 4 6 .1 5 U - K 11 4 3 6 .3 6
12 S - L 15 6 4 0 .0 0 E - L 11 4 3 6 .3 6 . . . . . . . . . . . .
13 S - M 12 7 5 8 .3 3 E - M 12 3 2 5 .0 0 . . . . . . . . . . . .
14 S - N 10 4 4 0 .0 0 E - N 13 5 3 8 .4 6 . . . . . . . . . . . .
15 S - 0 9 5 5 5 .5 5 — . . . . . . . . . . . . . . . . . . . . .
16 S -P 9 4 4 4 .4 4 — — — . . . . . . . . . . . . . . .
17 s - 0 8 3 37 .50 . . . . . . . . . . . . . . . . . . . . . . . .
18 S - R 10 4 40 .00 — . . . . . . . . . . . . . . . . . . . . .
19 s-s 8 4 50.00 — . . . . . . . . . . . . . . . . . . . . .
T o t a l 19 230 97 4 2 .17 14 188 72 38 .30 11 143 63 44.06
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Appendix E: Codes for Responding Organisations and Respondents
Saudi Arabia Egypt UAE
No. Organisation Respondent Organisation Respondent Organisation Respondent
Code Code Code Code Code Code
1 S-A S-A-l E-A E-A-l U-A U-A-l
2 S-A S-A-2 E-A E-A-2 U-A U-A-2
3 S-A S-A-3 E-A E-A-3 U-A U-A-3
4 S-A S-A-4 E-A E-A-4 U-A U-A-4
5 S-A S-A-5 E-A E-A-5 U-A U-A-5
6 S-A S-A-6 E-A E-A-6 U-A U-A-6
7 S-A S-A-7 E-A E-A-7 U-A U-A-7
8 S-A S-A-8 E-A E-A-8 U-A U-A-8
9 S-A S-A-9 E-A E-A-9 U-B U-B-l
10 S-A S-A-10 E-B E-B-l U-B U-B-2
11 S-B S-B-l E-B E-B-2 U-B U-B-3
12 S-B S-B-2 E-B E-B-3 U-B U-B-4
13 S-B S-B-3 E-B E-B-4 U-B U-B-5
14 S-B S-B-4 E-B E-B-5 U-B U-B-6
15 S-B S-B-5 E-B E-B-6 U-C U-C-l
16 S-B S-B-6 E-B E-B-7 U-C U-C-2
' 17.. S-C S-C-l E-C E-C-l U-C U-C-3
18 S-C S-C-2 E-C E-C-2 U-C U-C-4
19 S-C S-C-3 E-C E-C-3 U-C U-C-5
20 S-C S-C-4 E-C E-C-4 U-C U-C-6
21 S-C S-C-5 E-C E-C-5 U-C U-C-7
22 S-C S-A-6 E-C E-C-6 U-D U-D-l
23 S-D S-D-l E-D E-D-l U-D U-D-2
24 S-D S-D-2 E-D E-D-2 U-D U-D-3
25 S-D S-D-3 E-D E-D-3 U-D U-D-4
26 S-D S-D-4 E-D E-D-4 U-D U-D-5
27 S-D S-D-5 E-E E-E-l U-D U-D-6
28 S-D S-D-6 E-E E-E-2 U-E U-E-l
29 S-D S-D-7 E-E E-E-3 U-E U-E-2
30 S-E S-E-l E-E E-E-4 U-E U-E-3
31 S-E S-E-2 E-F E-F-l U-E U-E-4
32 S-E S-E-3 E-F E-F-2 U-E U-E-5
33 S-F S-F-l E-F E-F-3 U-E U-E-6
34 S-F S-F-2 E-F E-F-4 U-F U-F-l
35 S-F S-F-3 E-F E-F-5 U-F U-F-2
36 S-F S-F-4 E-F E-F-6 U-F U-F-3
37 S-F S-F-5 E-G E-G-l U-F U-F-4
38 S-F S-F-6 E-G E-G-2 U-F U-F-5
39 S-F S-F-7 E-G E-G-3 U-G U-G-l
40 S-G S-G-l E-G E-G-4 U-G U-G-2
41 S-0 S-G-2 E-G E-G-5 U-G U-G-3
42 S-G S-G-3 E-H E-H-l U-G U-G-4
43 S-H S-H-l E-H E-H-2 U-H U-H-l
44 S-H S-H-2 E-H E-H-3 U-H U-H-2
45 S-H S-H-3 E-H E-H-4 U-H U-H-3
46 S-I S-I-l E-I E-I-l U-H U-H-4
47 S-I S-I-2 E-I E-I-2 U-H U-H-5
48 S-l S-I-3 E-I E-I-3 U-H U-H-6
49 S-I S-I-4 E-I E-l-4 U-I U-I-l
50 S-I S-I-5 E-I E-I-5 U-l U-I-2
51 S-I S-l-6 E-J E-J-l U-I U-I-3
52 S-J S-J-l E-J E-J-2 U-I U-I-4
53 S-J S-J-2 E-J E-J-3 U-I U-I-5
54 S-J S-J-3 E-J E-J-4 U-J U-J-l
55 S-J S-J-4 E-K E-K-l U-J U-J-2
(Continued)
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Appendix E: (continued)
S a u d i  A r a b i a E g y p t U A E
N o . O r g a n i s a t i o n R e s p o n d e n t O r g a n is a t i o n R e s p o n d e n t O r g a n i s a t i o n R e s p o n d e n t
C o d e C o d e C o d e C o d e C o d e C o d e
5 6 S -K S -K -l E-K E -K -2 U -J U -J-3
5 7 S -K S -K -2 E-K E -K -3 U -J U -J-4
5 8 S -K S-K -3 E -K E -K -4 U-J U -J-5
5 9 S-K S-K -4 E -K E -K -5 U -J U -J-6
6 0 S-K S-K -5 E-K E -K -6 U -K U -K -l
61 S-L S -L -l E -L E -L -l U -K U -K -2
6 2 S -L S -L -2 E -L E -L -2 U -K U -K -3
6 3 S-L S-L -3 E-L E -L -3 U -K U -K -4
6 4 S-L S -L -4 E-L E -L -4 . . . . . .
6 5 S-L S-L -5 E-M E -M - l . . . . . .
6 6 S-L S -L -6 E-M E -M -2 . . . . . .
6 7 S -M S -M -l E-M E -M -3 . . . . . .
6 8 S -M S -M -2 E-N E -N -l . . . . . .
6 9 S -M S -M -3 E-N E -N -2 . . . . . .
7 0 S -M S -M -4 E-N E -N -3
. . . . . .
71 S -M S-M -5 E -N E -N -4
. . . . . .
7 2 S -M S -M -6 E-N E -N -5
. . . . . .
7 3 S -M S -M -7
. . . . . . . . . . . .
7 4 S-N S -N -l
. . . . . . . . . . . .
7 5 S-N S -N -2
. . . . . . . . . . . .
7 6 S-N S -N -3
. . . . . . . . . . . .
7 7 S -N S -N -4
. . . . . . . . . . . .
7 8 S -O S -O -l
. . . . . . . . . . . .
7 9 s-o S-O -2 . . . . . . . . . . . .
7 0 S -O S-O -3
. . . . . . . . . . . .
81 S -O S -O -4
. . . . . . . . . . . .
8 2 s-o S-O -5 . . . — . . . —
8 3 S -P S -P -l
. . . . . . . . . . . .
8 4 S -P S -P -2
. . . . . . . . . . . .
8 5 S -P S-P -3
. . . . . . . . . . . .
8 6 S -P S -P -4
. . . . . . . . . . . .
8 7 S -Q S -Q -1
. . . . . . . . . . . .
88 S -Q S -Q -2
. . . . . . . . . . . .
8 9 s-o S-Q -3 . . . . . . . . . . . .
9 0 S-R S -R - l
. . . . . . . . . . . .
91 S-R S -R -2
. . . . . . . . . . . .
9 2 S-R S -R -3
. . . . . . . . . . . .
9 3 S -R S -R -4
. . . . . . . . . . . .
9 4 s-s S -S - l . . . . . . . . . . . .
9 5 s-s S -S -2 . . . . . . . . . . . .
9 6 s-s S-S -3 . . . . . . . . . . . .
9 7 s-s S -S -4 . . . . . . . . . . . .
Total 19 97 14 72 11 63
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A p p e n d ix  F :  C o d e s  f o r  I n te r v ie w e e s ,  O r g a n i s a t i o n s  a n d  P o s i t io n s
N o .
S a u d i  A r a b i a E g y p t U A E
O r g a n i s a t i o n
C o d e
I n t e r v i e w e e
C o d e
I n t e r v i e w e e
P o s i t i o n
O r g a n i s a t i o n
C o d e
I n t e r v i e w e e
C o d e
I n t e r v i e w e e
P o s i t i o n
O r g a n i s a t i o n
C o d e
I n te r v i e w e e
C o d e
I n te r v i e w e e
P o s i t io n
1 S - A S - A - l Q u a l i t y  M a n a g e r E - A E - A - l C E O U -A U - A - l G e n e r a l  M a n a g e r
2 S - A S - A - 2 C h a m p io n E - A E - A - 2 B la c k  B e l t U -A U -A -2 C h a m p io n
3 S - A S - A - 3 B la c k  B e l t E - B E - B - l Q u a l i t y  M a n a g e r U -A U -A -3 B la c k  B e l t
4 S - A S - A - 4 G r e e n  B e l t E - B E - B - 2 B la c k  B e l t U -B U -B -1 C E O
5 S - B S - B - l C E O E -B E - B - 3 G r e e n  B e l t U -C U - C - l B la c k  B e l t
6 S - B S - B - 2 B la c k  B e l t E - C E - C - l B la c k  B e l t U -C U -C -2 B la c k  B e l t
7 S - C S - C - l C h a m p io n E - D E - D - l C h a m p io n U -D U - D - l M a s te r  B la c k  B e l t
8 S - C S - C - 2 G r e e n  B e l t E - D E - D - 2 B la c k  B e l t U -E U - E - l B la c k  B e l t
9 S - D S - E - l S e n io r  M a n a g e r E - D E - D -3 G re e n  B e l t U -F U - F - l C E O
10 S - E S - E - l B la c k  B e l t E - E E - E - l B la c k  B e l t U -F U -F - 2 Q u a l i ty  M a n a g e r
11 S - G S - G - l B la c k  B e l t E - F E - F - l G e n e r a l  M a n a g e r U -G U - G - l G e n e r a l  M a n a g e r
12 S - G S - G - 2 G r e e n  B e l t E - F E - F - 2 M a s te r  B la c k  B e l t U -H U - H - l B la c k  B e l t
13 S - H S - H - l M a s te r  B la c k  B e l t E - G E - G - l G r e e n  B e l t U - l U - I - l C h a m p io n
14 S - I S - I - l G r e e n  B e l t E - H E - H - l B la c k  B e l t U - I U - I - 2 M a s te r  B la c k  B e l t
15 S - J S - J - l B la c k  B e l t E - H E - H - 2 G r e e n  B e l t U -J U - J - l C h a m p io n
16 S - K S - K - l B l a c k  B e l t E - I E - I - 1 Q u a l i t y  M a n a g e r U -J U -J -2 G r e e n  B e l t
17 S - K S - K - 2 G r e e n  B e l t E - I E - I - 2 G r e e n  B e l t U -K U -K -1 M a s te r  B la c k  B e l t
18 S - L S - L - l S e n io r  M a n a g e r E - J E - J - 1 G e n e r a l  M a n a g e r U -K U -K -2 G r e e n  B e l t
19 S - L S - L - 2 M a s t e r  B la c k  B e l t E - J E - J - 2 G r e e n  B e l t U -I U - I -2 M a s te r  B la c k  B e l t
2 0 S - M S - M - l C E O E - K E - K - l Q u a l i ty  M a n a g e r U -J U - J - l C h a m p io n
21 S - N S - N - l G e n e r a l  M a n a g e r E - K E - K - 2 S e n io r  M a n a g e r U -J U -J -2 B la c k  B e l t
2 2 S - 0 S - O - l B la c k  B e l t E - L E - L - 1 G r e e n  B e l t U -K U - K - l M a s te r  B la c k  B e l t
2 3 S - P S - P - l B la c k  B e l t E - M E - M - l B la c k  B e l t U -K U -K -2 Q u a l i t y  M a n a g e r
2 4 S - R S - R - l C h a m p io n E -N E - N - l G e n e r a l  M a n a g e r — — —
2 5 S - S S - S - I M a s te r  B la c k  B e l t E - N E - N - 2 C h a m p io n — — . . .
2 6 — — — E - N E - N -3 B la c k  B e l t . . . — . . .
Total 25 (33.78%) 26 (35.14%) 23 (31.08%)
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Appendix G: Tables Related to Quantitative Data Analysis and Statistical Tests Results 
(Chapter 6)
Table G 1 : Sectors of responding organisations
S e c to r N o .
S a u d i  A r a b i a E g y p t U A E Overall
O rg a n isa tio n
C o d e
S ec to r
%
O rg an isa tio n
C ode
S e c to r
%
O rg a n isa tio n
C o d e
S ec to r
%
No. of 
O rg .
Sector
%
1 S -A E-A U -B
2 S-B E -C U -C
3 S -D E -D U -H
4 S -F E -E . . .
M a n u f a c t u r i n g 5 S-G 47 .3 7 E-H 57 .14 . . . 27 .27 20 45 .45
6 S -II E -I . . .
7 S-L E-M —
8 S-M E -N . . .
9 S - 0 . . . . . .
1 S-C E -B U -A
2 S-E E -F U -D
3 S-l E-G U -E
4 S-J E-J U -F
S e r v i c e s
5 S-K
52 .63
E -K
4 2 .8 6
U -G
72 .73 24 54 .55
6 S-N E -L U -l
7 S -P . . . U -J
8 S -Q . . . U -K
9 S-R . . . . . .
10 S-S . . . . . .
Total 19 14 11 44
Fable G2: Size of responding organisations by number of employees
S iz e N o .
S a u d i  A r a b i a E g y p t U A E O v e r a l l
O rg . N o. o f S ize O rg. N o . o f S ize O rg. N o . o f S ize N o. o f S ize
C o d e E m p lo y ees % C ode E m p lo y ees % C o d e E m p lo y ees % ° r S- %
S M E 1 . . . . . . 0
E-H 5 1 -150
14.29
A -E 151-250
9 .1 0 3 6 .82
(<  2 5 0 ) 2 . . . . . . E -L 151-250 . . . —
1 S -A >  10000 E-A 5 0 0 1 -1 0 0 0 0 U -A 2 5 0 1 -5 0 0 0
2 S-B > 10000 E-B 5 0 0 1 -1 0 0 0 0 U -B 5 0 1 -1 0 0 0
3 S-C 5 0 0 1 -1 0 0 0 0 E-C 5 0 0 1 -1 0 0 0 0 U -C 2 5 0 1 -5 0 0 0
4 S -D > 10000 E-D 1001-2500 U -D 5 0 1 -1 0 0 0
5 S-E 5 0 0 1 -1 0 0 0 0 E-E 2 5 0 1 -5 0 0 0 U -F 1 0 0 1-2500
6 S-F 1 0 0 1 -2500 E-F 501 -1 0 0 0 U -G 5 0 1 -1 0 0 0
7 S-G 2 5 0 1 -5 0 0 0 E-G 2 5 0 1 -5 0 0 0 U -H 2 5 1 -5 0 0
8 S-H 2 5 0 1 -5 0 0 0 E-I 501 -1 0 0 0 U -l 2 5 1 -5 0 0
L a r g e
o r g a n i s a t i o n
( >  2 5 0 )
9 S-l 5 0 0 1 -1 0 0 0 0 E-J 5 01 -1000 U -J 5 0 1 -1 0 0 0
10 S-J 2 5 0 1 -5 0 0 0 100 E-K 2 5 1 -5 0 0 85.71 U -K 2 5 1 -5 0 0 9 0 .9 0 41 93 .18
11 S -K 1001-2500 E-M 5 0 1 -1 0 0 0 . . . . . .
12 S -L 2 5 0 1 -5 0 0 0 E-N 2 5 1 -5 0 0 . . . . . .
13 S -M 1 0 0 1-2500 . . . . . . . . . . . .
14 S-N 2 5 0 1 -5 0 0 0 . . . . . . . . . . . .
15 S - 0 5 0 1 -1 0 0 0 . . . . . . . . . . . .
16 S -P 5 0 0 1 -1 0 0 0 0 . . . . . . . . . . . .
17 S -Q 2 5 0 1 -5 0 0 0 . . . . . . . . . . . .
18 S -R 2 5 1 -5 0 0 . . . . . . . . . . . .
19 S-S 5 0 1 -1 0 0 0 . . . . . . . . . . . .
T o t a l 19 14 11 4 4
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Table G3: Results o f Kruskal-Wallis test o f means between three Middle East countries ___________ (Saudi Arabia, Egypt and UAE)______________________________________________ _ _ _
Key issues of Six Sigma 
implementation
Kruskal-Wallis Test
Mean Rank Differences (N=232)
Saudi Arabia 
(N=97)
Egypt
(N=72)
UAE
(N=63)
Chi-
squared P
Sig.
(2-tailed) Difference
Reasons/Benefits (mean) 114.53 112.84 123.71 1.136 .567 P > 0.05 NO
Challenges (mean) 110.13 114.11 129.04 3.448 .178 P > 0.05 NO
CSFs (mean) 124.58 109.93 111.57 2.584 .275 P > 0.05 NO
Table G4: Results of Mann-Whitney test of means between two sectors (manufacturing and ___________ services)____________________________________
Key issues of Six Sigma 
implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Manufacturing
(N-113)
Services
(N=119) Z P
Sig.
(2-tailed) Difference
Reasons/Benefits (mean) 108.90 123.71 -1.768 .077 P > 0.05 NO
Challenges (mean) 107.81 124.75 -2.005 .045 P < 0.05 YES
CSFs (mean) 122.59 110.72 -1.387 .165 .P> 0.05 NO
Table G5: Results of Mann-Whitney test of means between two sizes (large organisation and SME)_________________________________________________
Key issues of Six Sigma 
implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Large organisation 
(N=218)
SME
(N=14) Z P
Sig.
(2-tai led) Difference
Reasons/Benefits (mean) 116.28 119.89 -.205 .837 P > 0.05 NO
Challenges (mean) 115.78 127.68 -.671 .502 P > 0.05 NO
CSFs (mean) 116.73 112.89 -.214 .831 P > 0.05 NO
Table G6: Results o f Mann-Whitney test o f means between two organisational positions ___________ (managerial and operational) ________
Key issues of Six Sigma 
implementation
Mann-Whitney Test
Mean Rank Differences (N=232)
Managerial
(N=149)
Operational
(N-83) Z P
Sig.
(2-tailed) Difference
Reasons/Benefits (mean) 116.67 116.19 -.055 .956 P > 0.05 NO
Challenges (mean) 117.00 115.60 -.159 .874 P > 0.05 NO
CSFs (mean) 115.18 118.87 -.413 .680 P > 0.05 NO
3 9 6
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Table G7: Correlation between CSFs and satisfaction (Spearman’s rho)
N o . C S F s S a t i s f a c t i o n
F I T o p  m a n a g e m e n t  c o m m i t m e n t  a n d  s u p p o r t
C o r r e l a t i o n  C o c tT ic le n t .7 1 5 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 2 R e a d i n e s s  f o r  c u l t u r a l  c h a n g e C o r r e l a t i o n  C o e f f i c i e n t .6 3 4 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 3 C o n t i n u o u s  t r a i n i n g  a n d  e d u c a t i o n C o r r e l a t i o n  C o e f f ic ie n t .5 2 4 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 4 T  e a m w o r k C o r r e l a t i o n  C o e f f i c i e n t .4 2 1 * *
S ig .  ( 2 - ta i l c d ) . 0.000
F 5 E f f e c t i v e  c o m m u n i c a t i o n C o r r e l a t i o n  C o e f f i c i e n t .3 8 6 * *
S ig .  ( 2 - ta i l c d ) . 0.000
F 6 F o r m a t i o n  o f  S i x  S i g m a  o r g a n i s a t i o n a l  s t r u c t u r e C o r r e l a t i o n  C o e f f i c i e n t .4 0 1 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 7 I n t e g r a t i n g  S i x  S i g m a  w i t h  c u s t o m e r  s a t i s f a c t i o n C o r r e l a t i o n  C o e f f i c i e n t .3 6 4 * *
S ia .  ( 2 - ta i l e d ) . 0.000
F 8 I n t e g r a t i n g  S i x  S i g m a  w i t h  c o r p o r a t e  b u s i n e s s  s t r a t e g y C o r r e l a t i o n  C o e f f i c i e n t .4 2 1 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 9
I n t e g r a t i n g  S i x  S i g m a  w i t h  r e w a r d s  a n d  r e c o g n i t i o n  
s y s t e m
C o r r e l a t i o n  C o e f f i c i e n t .3 9 9 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F IO I n t e g r a t i n g  S i x  S i g m a  w i t h  e m p l o y e e s
C o r r e l a t i o n  C o e f f i c i e n t .4 2 2 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F l  1 I n t e g r a t i n g  S i x  S i g m a  w i t h  s u p p l i e r s
C o r r e l a t i o n  C o e f f i c i e n t .3 5 5 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 1 2 I n t e g r a t i n g  S i x  S i g m a  w i t h  f i n a n c i a l  g o a l s
C o r r e l a t i o n  C o e f f i c i e n t .3 0 8 * *
S ig .  ( 2 - ta i l c d ) . 0.000
F 1 3 I n t e g r a t i n g  S i x  S i g m a  w i t h  e x i s t i n g  i n i t i a t i v e s
C o r r e l a t i o n  C o e f f i c i e n t .3 2 7 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 1 4 U s e  o f  S i x  S i g m a  m e t h o d o l o g i e s  a n d  t o o l s
C o r r e l a t i o n  C o e f f i c i e n t .3 1 1 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F I  5 P r o j e c t  m a n a g e m e n t  s k i l l s
C o r r e l a t i o n  C o e f f i c i e n t .3 2 1 * *
S ig .  ( 2 - ta i l e d ) . 0.000
F 16
P r o j e c t  p r i o r i t i s a t i o n ,  s e l e c t i o n ,  e v a l u a t i o n ,  t r a c k i n g  a n d  
r e v i e w s
C o r r e l a t i o n  C o e f f i c i e n t .4 3 6 * *
S ig .  ( 2 - ta i l c d ) . 0.000
F I  7 I n t e g r a t i n g  S i x  S i g m a  w i t h  ( I T )  i n f r a s t r u c t u r e
C o r r e l a t i o n  C o e f f i c i e n t .4 6 7 * *
S ig .  ( 2 - ta i l c d ) . 0.000
F 1 8 C o m p e t i t i v e  b e n c h m a r k i n g  f o r  S i x  S i g m a
C o r r e l a t i o n  C o e f f i c i e n t .4 6 5 * *
S ig .  ( 2 - ta i l c d ) . 0.000
F 1 9 U s e  o f  e x t e r n a l  c o n s u l t a n t s
C o r r e l a t i o n  C o e f f i c i e n t .4 2 8 * *
S ig .  ( 2 - ta i l e d ) . 0.000
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Table G8: Correlations between CSFs and satisfaction (Spearman’s rho)
N o . C S F s F I F2 F3 F4 F5 F6 F7 F8 F9 F 10 F l  1 F 12 F13 F14 F15 F 16 F17 F18 F 19 S a tis fa c tio n
F I
T o p  m a n a g e m e n t  
c o m m i t m e n t  a n d  s u p p o r t
C o rre la tio n  C o e ff ic ie n t
1.000
.617** .554** .375** .337** .431** .312** .432** .444** .4 0 2 “ .391** .3 5 7 “ .3 5 4 “ .3 2 9 ’ * .4 7 4 “ .406** .454** .5 0 7 “ .5 2 4 “ .715**
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 2
R e a d in e s s  f o r  c u l tu r a l  
c h a n e e
C o rre la tio n  C o e ff ic ie n t .617**
1.000
.438** .510** .336** .347** .2 7 3 “ .441** .371** .372** .3 8 9 “ .307** .3 2 2 “ .2 8 4 “ .404** .3 3 1 “ .517** .3 2 3 “ .4 1 6 “ .6 3 4 “
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 3
C o n t i n u o u s  t r a in in g  a n d  
e d u c a t io n
C o rre la tio n  C o e ffic ie n t .554** .438**
1.000
.411** .446** .623** .294** .566** .310** .4 7 9 “ .4 1 3 “ .4 1 4 “ .3 6 9 “ .3 6 3 “ .3 6 7 “ .4 0 0 “ .4 0 6 “ .451** .455** .524**
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 4 T e a m w o r k
C o rre la tio n  C o e ff ic ie n t .375** .5 1 0 “ .411**
1.000
.248** .438** .3 1 6 ’ * .5 1 1 “ .2 7 9 “ .449** .3 3 9 “ .215** .291** .2 9 7 “ .2 9 3 “ .263** .3 4 0 “ .371** .3 2 2 “ .421**
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 5 E f f e c t i v e  c o m m u n ic a t io n
C o rre la tio n  C o e ff ic ie n t .337** .336** .446** .2 4 8 “
1.000
.298** .3 8 6 “ .444** .426** .460** .4 6 8 “ .328** .315** .2 7 3 “ .3 2 8 “ .380** .371** .4 0 1 “ .363** .3 8 6 “
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 6
F o r m a t io n  o f  S ix  S ig m a  
o r g a n i s a t i o n a l  s t r u c tu r e
C o rre la tio n  C o e ff ic ie n t .431** .347** .6 2 3 “ .438** .2 9 8 “
1.000
.2 2 4 “ .5 5 7 “ .3 6 1 “ .348** .3 3 0 “ .291** .2 9 9 “ .287** .3 9 4 “ .2 5 2 “ .3 1 8 “ .380** .3 1 3 “ .4 0 1 “
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 7
I n t e g r a t i n g  S ix  S ig m a  w i th  
c u s t o m e r  s a t i s f a c t i o n
C o rre la tio n  C o e ff ic ie n t .312** .273** .294** .316** .386** .224**
1.000
.3 0 1 “ .390** .3 4 6 ’ * .336** .264** .2 2 7 “ .1 8 4 “ .2 6 4 “ .352** .3 3 2 “ .260** .3 0 8 “ .364**
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0 .005 0.000 0.000 0.000 0.000 0.000 0.000
F 8
I n t e g r a t i n g  S ix  S ig m a  w i th  
c o r p o r a t e  b u s in e s s  s t r a te g y
C o rre la tio n  C o e ff ic ie n t .432** .441** .5 6 6 “ .511** .444** .5 5 7 “ .301**
1.000
.370** .4 9 8 “ .505** .380** .464** .343** .455** .4 4 4 “ .458** .4 4 5 “ .462** .421**
Sig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 9
I n t e g r a t i n g  S ix  S ig m a  w i th  
r e w a r d s  a n d  r e c o g n i t i o n  
s y s te m
C o rre la tio n  C o e ff ic ie n t .444** .371** .310** .279** .426** .361** .3 9 0 “ .3 7 0 “
1.000
.2 7 3 “ .5 2 4 “ .229** .319** .208** .366** .2 7 6 “ .3 2 8 “ .2 9 0 “ .398** .3 9 9 “
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000
F I O
I n t e g r a t i n g  S ix  S ig m a  w i th  
e m p lo y e e s
C o rre la tio n  C o e ffic ie n t .402** .372** ,4 7 9 “ .4 4 9 “ .460** .3 4 8 “ .346** .498** .2 7 3 “
1.000
.4 0 3 “ .4 2 6 “ .445** .321** .4 3 6 “ .4 4 9 “ .392** .400** .3 8 8 “ .422**
S ig . (2 - ta iled ) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
** Correlation significant at 0.01 level (2-tailed) (continued)
N o . C S F s F I F2 F3 F4 F5 F6 F7 F8 F9 F 10 F l  1 F 12 F 13
F 14 F15 F16 F 17 F18 F 19 S a tis fa c t io n
F l  1
I n t e g r a t i n g  S ix  S ig m a  w i th  
S u p p l i e r s
C o rre la tio n  C o e ff ic ie n t .391 * * .389** .413** 339** .468** .330** .336** .505** .524** .403**
1.000
.319** .516** .322** .507** .409** .4 5 1 ” .3 7 4 ” .463** .3 5 5 ”
S ig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .000 0 .000 0 .000
F 1 2
I n t e g r a t i n g  S ix  S ig m a  w i th  
F in a n c ia l  G o a l s
C o rre la tio n  C o e ff ic ie n t .357** .307** .414** .215** .328** .291** .462** .380** .229** .426** .319** 1.000
.379** .344** .383** .450** .2 2 5 ” .425** .180** .308**
S ig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0.001 0 .000 0 .000 0.Ó0Ó 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .000 0 .0 0 0 0 .000 0 .000 0.001 0 .000 0 .0 0 6 0 .000
F 1 3
I n t e g r a t i n g  S ix  S ig m a  w i th  
E x i s t i n g  I n i t i a t i v e s
C o rre la tio n  C o e ffic ie n t .354** .322** .369** .291** .315** 299** .227** .464** .319** .445** .516** .379**
1.000
.252** .418** ,4 7 9 ” .444** .427** .543** .327**
S ig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000 0 .000 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .000 0 .0 0 0 0 .000 0 .000 0 .0 0 0 0 .000 0 .0 0 0 0 .0 0 0
F 1 4
U s e  o f  S ix  S ig m a  
M e th o d o l o g ie s  a n d  T o o l s
C o rre la tio n  C o e ff ic ie n t .329** .284** .363** .297** .273** .287** .184** .343** .208** .321** .3 2 2 ’ * .344** .252** 1.000
.2 6 5 ” .4 0 4 ” .399** .3 7 0 ” .374** .3 1 1 ”
S ig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000 0 .000 0 .005 0 .0 0 0 0.001 0 .000 0 .000 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000
F 1 5 P r o je c t  M a n a g e m e n t  S k i l l s
C o rre la tio n  C o e ffic ie n t .474** .404** .367** .293** .328** 394** .264** .455** .366** .436** .507** .3 8 3 * ’ .418** .2 6 5 ” 1.000
.3 8 1 ” .5 0 5 ” .516** .5 0 3 ” .321**
Sig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000 0 .000 0 .000 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .000 0 .000 0 .0 0 0 0 .000 0 .000 0 .000 0 .0 0 0 5 .0 0 0
F 1 6
P r o j e c t  P r io r i t i s a t i o n ,  
S e le c t io n  a n d  R e v i e w s
C o rre la tio n  C o e ffic ie n t .406** .331** .400** .263** .380** .252** .352** .444** .276** .449** .409** .450** .4 7 9 ’ * .404** .381** 1.000
.420** .5 0 1 ” .460** .436**
Sig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000 0 .000 0 .0 0 0 0 ,0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .0 0 0 0 .000 Ö.000 0 .000 0 .0 0 0 0 .000
F 1 7
I n t e g r a t i n g  S ix  S ig m a  w i th  
( I T )  I n f r a s t r u c tu r e
C o rre la tio n  C o e ff ic ie n t .454** .517** .406** .340** .371** .318** .332** .458** .328** .392** .451** .225** .444** .3 9 9 ” .5 0 5 ” .4 2 0 ” 1 .000
.460** .5 8 0 ” .467**
S ig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0.001 0 .000 0 .0 0 0 0 .000 0 .000 0 .000 0 .0 0 0 0 .0 0 0
F 1 8
C o m p e t i t i v e  B e n c h m a r k in g  
f o r  S ix  S ig m a
C o rre la tio n  C o e ffic ie n t .507** .323** .451** 371** .401** 380** .260** .4 4 5 * ’ .290** .400** .374** .425** .427** .370** .516** .5 0 1 ” .460** 1.000
.478** .465**
Sig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0.0Ó01 0 .000 0 .0 0 0 0 .000 0 .000 0 .000 0 .000 0 .000
F 1 9
U s e  o f  E x te r n a l  
C o n s u l t a n t s
.524** .416** .455** 3 ??* * .363** .313** .308** .462** .398** .388** .463** .180** .543** .374** .503** .4 6 0 ” .580** .4 7 8 ” 1.000
.428**
S ig . (2 - ta iled ) 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .006 0 .000 0 .0 0 0 0 .000 0 .000 0 .0 0 0 0 .000 0 .0 0 0
S S a tis fa c t io n
C o rre la tio n  C o effic ie n t .715** .634** .524** .421** .386** .401** .364** .421** .399** .422** .355** .308** .327** .311** .3 2 1 ” .4 3 6 ” .4 6 7 ” .465** .4 2 8 ” 1.000
Sig . (2 - ta iled ) 0.ÒÓÒ 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .0 0 0 0 .000 0 .000 0 .000 0 .000 0 .000 Ó.0Ò0 0 .000 0 .000 0 .000 0 ,000
** Correlation significant at 0.01 level (2-tailed)
Appendices Appendix H
Appendix H: Tables Related to Qualitative Data Analysis and Statistical Tests Results 
(Chapter 7)
Table Hl: Sectors of interviewees’ organisations
S e c t o r N o .
Saudi Arabia E g y p t UAE Overall
O rg a n isa tio n
C o d e
S ec to r
%
O rg an isa tio n
C ode
S e c to r
%
O rg a n isa tio n
C o d e
S ec to r
%
No. of 
Org.
Sector
%
M a n u f a c t u r i n g
1 S -A
46 .66
E-A
63 .6 4
U -B
27 .2 7 17 4 5 . 9 5
2 S-B F.-C U -C
3 S-D L-D U -H
4 S-F E-F. . . .
5 S-G E-H . . .
6 S-H E-I . . .
7 S -L E -M . . .
S e r v i c e s
1 S-C
53.33
E -B
3 6 .36
U -A
72.73 20 54.05
2 S-E E-F U -D
3 S-I E-G U -E
4 S-J E-J U -F
5 S-K . . . U -G
6 S-N . . . U -I
7 S-P . . . U -J
8 S -Q . . . U -K
Total 15 11 11 37
Table H2: Size of interviewees’ organisations by number of employees
S i z e N o .
S a u d i  A r a b i a E g y p t U A E O v e r a l l
O rg .
C ode
N o. o f  
E m p lo y ees
S ize
%
O rg.
C ode
N o. o f  
E m p lo y ees
S ize
%
O rg.
C o d e
N o . o f  
E m p lo y ees
S ize
%
N o. o f  
O rg .
S ize
%
S M E  
( <  2 5 0 )
1 . . . . . . 0 E-H 5 1 -150 9 .09 U -E 151-250 9 .09 2 5.41
L a r g e
o r g a n i s a t i o n  
(>  2 5 0 )
1 S -A > 1 0 0 0 0
100
E-A 5 0 0 1 -1 0 0 0 0
90.91
U -A 2 5 0 1 -5 0 0 0
90.91 35 94 .59
2 S-B > 1 0 0 0 0 E-B 5 0 0 1 -1 0 0 0 0 U -B 5 0 1 -1 0 0 0
3 S-C 5 0 0 1 -1 0 0 0 0 E-C 5 0 0 1 -1 0 0 0 0 U -C 2 5 0 1 -5 0 0 0
4 S -D > 10000 E-D 1001-2500 U -D 5 0 1 -1 0 0 0
5 S-E 5 0 0 1 -1 0 0 0 0 E-E 2 5 0 1 -5 0 0 0 U -F 1 0 0 1-2500
6 S-F 1 0 0 1 -2500 E-F 501 -1 0 0 0 U -G 5 0 1 -1 0 0 0
7 S-G 2 5 0 1 -5 0 0 0 E-G 2 5 0 1 -5 0 0 0 U -H 2 5 1 -5 0 0
8 S-H 2 5 0 1 -5 0 0 0 E-I 5 0 1 -1 0 0 0 U-I 2 5 1 -5 0 0
9 S-I 5 0 0 1 -1 0 0 0 0 E-J 50 1 -1 0 0 0 U -J 5 0 1 -1 0 0 0
10 S-J 2 5 0 1 -5 0 0 0 E-M 2 5 1 -5 0 0 U -K 2 5 1 -5 0 0
1! S-K 1001-2500 . . . . . . . . . —
12 S -L 2 5 0 1 -5 0 0 0 . . . . . . . . . —
13 S-N 1001-2500 . . . . . . . . . . . .
14 S - 0 2 5 0 1 -5 0 0 0 . . . . . . . . . . . .
15 S-R 5 0 1 -1 0 0 0 . . . . . . . . . . . .
T o t a l 1 5 11 11 3 7
Word count: 131,292
400
